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INTRODUCTION

The term chemical weapons usually includes the toxic chemical
agentsl used in combat and the means by which such agents are disseminated.
These means include chemical aerial bombs, aervial spraying devices, guided
and free missiles containing chemiral agente, zrtillery chemical shell, eic,
The casualty effect of chemical weapons results from the chemical agent,
wkich, when used in combat, can contaminate unprotected ‘eople and animals.
Cacsualties caused by the action of chemical agente are defined as any disrup-
tion of normal life activities in an urganism ranging from temporary irritation
of the vyes or respiratory tract, to serious or fatal injuries.

Chemicul agents can be used for combat purposes in a liquid or
solid state. Some of the liquid chemical agents are distinguished by their
higher viscosity and are called viscaus comraounds

Chemical agents are converted from a liquid or solid state to a
"combat' state after their r~lease from aerial chemical bombs or artillery
chemical shell, or after being sprayed or disseminated 2s blanketing films.
Liquid chemical agents are converted to vapor (gas), or fog, 2 or drops of
variour sizes when disseminaied, hut solid agents are converted to smoke.” In
the combat state, chemical agents contaminate large volumes of air and large
areas of the ground, bringing mass contamination to unprotected people and
animals. When these agents are employed as a vapor, or fog,or smoke, they
contaminate the air, but when they are in a liquid state,they contaminate the
ground and surrounding objects. Agents used to contaminate the ground will
gradually evaporate, and, thus, the air above the contaminated #rea will also
become contaminated. Consequently, the air also becomes contaminated in all
cases where liquid agents are used. Smulk. or fog frequently settles upon the
ground {or buildings) and then gradually evaporates; the evaporation of some
agents may last for a long time.

Chemical weapons to contaminate troons were used for the first
time in World War I. Civilian populations were seldom exposed to chemical
attacks, because the corabat techniques of those days did not include possibilities

1. In Russ.an,the terin "toxic chemical agent ()" is denored Ly i o
OTR “VLYAYUSHCHEE (IE) VESCHESTVO (A), or in aboreviation as- Ob
{Bb = " in English), - Thus, the abbreviation Of frequently appearing in the
Look. .- interpreted in singular and plural as meaning 1uxic chemical
agen: (s).
2, Fog coatains very smaull particles of liquid agent =uv. 2l lintre ain
3. Smoke contains very small solid particles of agent *hinly atomized in the air.
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of a mass employment of chemical weapons deep in the enemy's. rear areas.

_For various reasons, which are not considered essential to the discussxon, y
* themical weapons were not used during World War I, This does not imply, : B
hawew' v, chat, if imperialists start the next war, they will renounce the
employment of chemical weapons. After World War II, certain imperialistic
governmenta not only continued fand still continuc) o develup chiemical weapons,
but also used them: in their aggrcssive war against thepeace loving Korean - .
nation.

The Soviet Union a3 a defender of the cause of peace, which is
supported by foreign policy, still stands for peaceful coexistence amcag all
governments, for reduction of armaments ard Armed Forces i~ the entire world, \
and for the nrohibition of all types of weapons of mass destruction. Neverthe-
less, the Soviet people do not forget that the imperialists are preparing a new
war in which atomic and hrd=c~== - cjrans waetd ha prod Our persls avae
engagea 1n peacefui creative worl' but they will relentlrssly strengthen the Co
defensive power of their country. o SR TR

The arming of modern aircraft with chemical weapons and the
employment of drones for air attack with explosives containing chemical agents,
not only expuse troops but also tivilians to the danger of chemical attack. The
presently known agents are extrcmely toxic to humans, but none of them should
frighten anyone, who knows how to use the means anilable for protection
against chemical attack, TR

This booklet contains basic information about the means of chemical
attaclk that may threaten cur population, and information concerning measures
for civilian protection. This booklet is intended for a broad distribution to
readers, and may be used by civilian instrucivrs of DOSAAF (Volunteer Society
for Cooperation with the Army, Aviation, and Fleet) asa textbook for preparmg
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' CHAPTER 1

TOXIC CHEMICAL AGENTS AND THEIR EMPLOYMENT
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The ability of chemical agents to cause noisoning is called toxicity.

Chemical agents are divided into the following f~ur groups according
to their effects on organisms and the characteristics of their toxicity: cutencous
vesicants (blister agents that affect the skin and mucosa); general systemic
agents (agents that affect #hn =1= 23 =nd osucie grentamd: ayn insitantel fananes
thai witzet Lhe cyes and upper respiratory tract); anc usphyxiants (agents that
aftect the lungs).

The above grouping according to characteristic effects upon
organisms is conditional, because mauny agents can cause simultaneous multiple
reacticns; e, g., a cutaneous-vesicant reaction and a general toxic reaction, or
an asphyxiant reaction and an irritant reaction, etc. Each agent has an inherent
and most typical action, however, which is follewed by a unique specific
reactinon. The above grouping permits the establishment of approximate
classifications of known agents.

Chemical agents can contaminate unprotected individuals in the
following manner: through the skin, after drops or a spray have touched the
skin; after a person has made contact with {errain or with the objects contam-
inated by an agent; by inhaling air contaminated by toxic agents; through the
manzosa of the ecyelidy, cornea, and conjunctiva of the eyes, and through the
mucosa of the nose and throat; upon contact with a liquid or solid form of an
agent, and when a person stays too long in an atmosphere contaminated by
toxic vapor, fog, or smoke; and through the digestive organs, after poisoned
food or water has been consumed.

The actinn of an agent may be general or locai, in ik § . == enoe,
the agent ahsorbed into the blood through the skin, or chrough the rau:o. | Lid
respire.ery organs, spreads through the entire crganism and disrupts the
activiti=: of many organs. During local reaction only that part of the organism
that corai.s into direct contact with the agent becomes contaminated. (If a local
reaction develops complications,a genzaial puisoming of th: ¢rzanism may follow.)

1. Lacrimators.
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3 c In most cases the ac-ion on the human orgamsm is instantaneous. -

There are agents, however, whose toxic signs do not appear for several hours
(2 to 12 and more) after entry into an organism. Such agents have a period of ‘
latent action, during which their toxic effects do not appear..

2. Cumbat Persistency cf Chentical Agentsa..

The time duri -‘.; which agents selain ibeir tuxicity in the air or on
the ground is called the combat persistency of the agent,

Combat persistency depends upor thefhysical and chemical
characteristics of the agent, upon condition ¢ the agent when sed in combat,
upon weather conditions, and upon the topography of the locality.

Among the +h,. * .0 Jllaoin it ef gr atoni Lt i Lo et
persistency are boxlmg pomt, volauhty, and abihty to pt-m-trate the ground and
various materials. o S , ‘

The lower the boiling point of an agent, the faster it evaporates and
the lower its combat persistency. :

The volatility of an agent is the maximum possible quantity of
vapor in the air at a determined temperature. Volatility increases with an
increase in air temperature. Agents with lower volatility take longer to

_evaporate, and their toxicity persists for longer penodc.

Agents that are easily absorbed by the ground and materials leave .
little residue on the ground and on those matenals. and lose their ability to

contammate at a faster rate.

3

. The most suitable a.gentrs for a prolonged contamination of the
ground are those that possess low volatility, high boiling pdigts, and low
absorption rates into the ground and materials.

: Among the chemical properties of décisiﬁe"'importance to agent
persistency are reactivity with water, reactivity with atmospheric oxvgen, aud
reactivity v.ith substances on the ground, such as coverings, vegerat,.. . ‘v
Agents tha: d. not react easiiy with these substances will continue to peeniriaar
longer peiiods on the ground, vegeta‘ion, various cavermgs, and buildings

and in weil: or in the air.

The combat persistency of an agent is determin.4 i~ !lzrge wazsure
by the combat conditions in which it is employed. Agents *v..nt tiie '2wist
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persistency are tho'se used in the form of vapdr. fog, or smoke. The agents
with the highest persistency are those in liquid form.

The meteorological factors infiuencing persistency of chemizal
"agents are air temperatur., temperature of the ground, wiad, and precipita-
tion, in that order. Higher air and ground temperatures speed evaporation of
agents, which will consequently lose their contaminating power faster.

- Temperature also influences the persistency of agents in the air.
During hot summer days, the lower layers of air Leot up considerably, and their
density decreases more than the density of the upper, and much cooler, lavers,
Consequently, convection occure with a hifting of the lowe * and upper strata of
the air. Convection tends to caase rapid dispersion of agents. An inversiza
phenomenon frequently occurs from sunset to sunrise because the ground cools
faster than the svrr oilll L wle. S o 0 300, el wllldoava from tha T
strata of air, and these layers of air hecome much cooler and more densc than
the upper layers., Conscquently, the lower strata of air remain stable at the
ground surf.ce for a longer time, and when agentsenter these layers, they retain
their persistency foxr a longer time, )

A substantia iniluence on the persistency of an agent is also exerted
by the isotherm; i.e., the average degree of stability of the air according to
the vertical incidence. The characteribtic of the isotherm is that, in it, the
temperature of the layer of air 20m to 30 m.fromthe ground remains.approxi=-
mately the same. This phenomenon is observed during murky weather, in the
summer during morning and evening hours in fair weather, dnd durirg winter,
-The combat persistency of an agent will be higher in the presence of an
isotherm than in the presence of a convection, but it ‘#ill be lower than in the
presence of inversion.

Wind greatly influerces the concentration! of an agent in the air.
A strong wind will cause 2 concentration to decrease more rapidly becausc of
dispersion of the contaminated air, and, conscquently, the agent retains it
contaminating power for a much shorter time. The evaporation of chemical
agents becomes intensified with an increase in wind velocity, which strongly

l. Conce.iration denotes the quantity cf agent found in one un:t of voi.. .. o.
contaminated air, Concentrations are usually expressed in milligrams of
agen. per liter of air. A concewn.ration of air capable of causing con-
tamination is called the combat concentration. Comb-t concentrations differ
considerably. They can vary fromn {racuons ot millijva=a to tews of
milligrams of agent per liter of air, depending on il iype ©f aZent used,
what its mission is, and by what means it is delivared.
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influences the density of contamination! of liquid agents on the ground. An . -
increase in wind velocity from calm to 6 to 7 ml sec, fcr example, rapidly
decreases the contamination density and reduces the persxstency of agents on
the ground by a sigrificant proportion.

Precipitation, primarily rain, influenccs the concentration of
agent in contaminated air, and the agent!s persistency. Rain cavses particles
of toxic smoke to settle on the ground, and, thus, rapidly rednces the con-
centration of smoke in the air. Rain intens.fies the intermixing of air strata’

ad causes acceleration of the dispersion of contaminated aiz. Moreover,
rain washes off agents that have settled on the ground. 1f an-agent is soluble in
water or reacts chemically with water, the influence of rain on combat pzrsisi-

ency is intensified., Only a heavy rain has, however, a practicabla capab ity of

decreasing e combat persistency of ar agent,

The *opngta;ny v 2 18CaLSY, s vegeiatioa, and the type »f groui.
also significantly influence upon the combat persistency of an agent. Stagna.-
tion of contaminated air may develop and last {or a long time (up to several
hours) in narruw and deep natural terrain features such as ravines, gorges,
gullies, etc. Inasmuch as winds do not Slow through any deep natural terrain
features, the evaporation of agents that contaminate such places will be much..
slower. Thick vegetation also prolongs the contamination time of an agent in a
locality, . L R

The evaporation of agents proceeds much faster from hard rocky
terrain dnd from paved streets than :rém a aoft soxl ‘ -

Agents that have contaminated the air over populated areas, may
settle and remain in the area for a long time (up to several hours)}. This is
particularly true in cities that are densely built up and that have multistoried
structures, in blind alleys, in apartments, and in other places having poor air’
circulation. The duration of the contaminating activu of an agent would be
prolonged under these circumstances.

It can be concluiled from the above that the combat persis‘ency of
chemical agents is determinzd primarily by the physicel an? cheiriral :
charactérisc s of the agents, All agents are usually categorizcd as persistent

1. The density of contamination is the quantity of agent found (on the average)
in one un‘t of a contaminated area. It is measured in grams of agent per
8q m. The combat density of contamination usually :jasunts =0 gsevera
decagrams per sq m. i




or nonpersisteﬁt agents, depending on these characteristics. ' . '

Liquid agents that have low volatility, high boiling points, low
absaqrption by the ground, poor sotubility in water, ~nd poor reactivity with water,
atmospheric oxygen, and other components of air and ground, are called per-
sisient ageuis, ¢

i

The comhat persistency af the same agent cAn vary :rnm several
hours to many days, depending upon the weather and the othier cenditions under
which it was used, The use of thickeners is ano‘her factor to be considered.

Gases and volatile liquids that possess comparatively low beiling
point~ and that evapcrate and disnerse quickly in the air, and ageante that
readily decompose becausc of the effects of atraospheri: humidity and oxyyen
are called nonper-irtnnt amante  Solid apents that are used as toxic smukes
can also be regarded as bemg nonpersistent. The comnbat persistency :
agents changez by minutes or decaminutes; it may even differ by several hours
in some j'aces.

The persistent agents, which are primarily intended ior direct con-
tamn.ination of people, are dispersed in the form of drops, and are also used for
contaminating the ground, buildings. and various other objects. If persistent

_agents are used in combat as a fog or vapor, they first contaminate the air,

not the ground; in this combat state they very closely resemble the nonpersistent
agents because they disperse rapidly in the air. :

Nonpersistent agents are intended for the contamination of people
by contaminating the 2ir. : .

The characteristics of certain of the agents with which the armies
of capitalistic governments are equipped, will be discussed in the 1ollowing.

3. Cutaneous Vesicants,
a. Mustard.

Industrial mustard! is a brown oily liquid t42¢ sreils like gar slic
or ran.iard, It evaporates very slowly in the air. Ttg boilixg, Lo, wesen
21%~C and 219°C. It disintegrates frequently during bciliny, lusiara '
solinifics at temperatures between 5°C and 10°C, Thas, during ccld weather,

1. Al awcntﬁrepared in large quantities by the chwui~icil inductry are, as a

rule, chemically impure and contain certaiu anit  ais ur various additives,
These are called industrial products.

9




it is used with solutions of organic substances, which lower the temperature of .
solidification. Other ageats, e.g., lewisite, may also be used with these
organic substances.: . . o )

Mustard dissolves with difticulty ir water, It is almost 1 1/2 times
heavier than water, and if drops of mustard fall into wells, they settle on the
bottom. Mmnatard disselves readily in kerosene, benzene, carbon tetrachloride,
and several other organic solvents. This characteristic is used in the process
of removing mustard from contaminated surfaces {mainly me allic).

Mustard also dissolves well in fats, and, therc¢fore, penetrates
readily through the pores of the skin, especially in places coated with grease.
After mustard comes into contact with the human skin, its outward traces dis-
appear within several minutes and only a perception of its odor remains.

Since tnustard nenetratae franl, jnto all narous matariale. it je
3w sl Tily aboutved Ly ciotming and footwear.

Liguid mustard pe:ztrates a medium soft soil to a depth of 1 cmi to
2 c¢m in the first few hours, and subsequently to 8 cm to 10 cm, or even deeper.
It may even penetrate 30 cm or deeper in craters formed by the explosion of
chemical aerial bombs. Loose snow may allow mustard to penetrate to 15 cm
to 20 cm, but icy or densely packed snow can only be penetrated to 2 cm or
3 cm,

Liquid mustard penetrates plaster and bricks I cm to 2 cm and
conerete up to 4 em. Glass and rust-free metals retain mustard on their

surfaces.

It will penetrate unpainted wood v & depth of from 2 mm or 3 mm
to 15 mm (depending upon the type of wood). If wood is coated with an oil
paint, the mustard dissclves in the paint and then on}y penetrates to a depth
of ]l mmto 2 mm. : _ I ’ © ]

Mustard contaminates food to a depth of from 0.5 cm to 5 cm; fats
and butter are completely contaminated. .

Mustard disintegrates slowly in cold water, thercuy iuviing ¢e
contaminating «ffects. The disintegration of mustard in ot water poog a0
must faste . Thus, boiling is suggested as a method for decontaminating
many object... :




© 'Contaminated grass wilts and turns yellow within approximatcly 24
Jours, ' ' :

< Some strong oxidizing agents, such as calcium hypochlorit-,
chloramine, etc,quickly disintegrate mustard and form harmless chemical
compounds. This feature is nsed in chemical decontamination of objects con-
taminated by mustard and to decontaminate the ground and human, and animal
skin. ,

Mustard is one of the most persistent agents, During summer, the
agert will retain its contaminating cffectiveness fur from several hours to days.
in open areas, and from 3 to 5 days in forcsts or in bushy growth. in orier to
strengthen the perzistency of mustard, certain thickeners are added. In &
viscous state, mustard retaine its contaminating effectiveness for several days
in open places, During cold weather, ithas considerably higher combat per-
gister~v th-n ‘r wirn o sathers, LUl It 00eS not procduce contarminating vapocs.
Thickened mustard loses its capacity to penetrate clothing and footwear.

Multiple contamination eifects of a local and general type pro-
duced in an organism by mustard cause inflammation of all tissues and organs
that the agent touches. The most characteristic effect is its blistering action.
Strong lesions appear on the skin after liquid mustard touches it.

The indications of skin contamination usually appear within 4 to 8
hours after contact with the liquid agent,because it has a period of latent action.
Mustard vapors produce the indications of skin contamination after 12 to 24
hours. :

The first indications of ronfammatxon are erubescence a-\d slight
_swelling (edema) of the skin,with sporadic itching. °

These symptoms disappear without trace after 3 tc 4 days in mild
contaminations of the skin.

Much stronger contamination results in the appearance of small
blisters on erubescent parts of skin, and the blistery .Lulafv = ;M iek
liquid. Jrhe blistcrs gradually grow larger, then fuse tugcl! = inta larger
blisters. In 2 to 3 davs the blisters burst open, and alcars dewvetopn oo e
the rer-.ining coverings. The ulcers dry out and heal in 20 tu 0 days. The
treatment of suppurative ulcers may last for 2 months or even ionger.

SRR
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The symptoms of general poisnring *ruuitung from percutaneous
contamination can be observed even during the eruhesc: '+ 4+ - ge,  Tempera-
ture rises, nausea and, sometimes, vomiting appear. and a yuneral weakness

1)




~ and deprecsion are felt. A contaminated person grows thin rapidly, and death
may follow from a serious general poisoning. ) e

, The eyes arc extremely sensitive to the effect of mustard. Eifects
from vapor appear within 2 to 4 hours after contact with the agent. In lighter
S ' ©  cases of contamination, a slight burning is felt in eyes, followed by sensitivity
to light, lacrimation, erubescence oi the ctvelids, and edema of mucous
membranc. All sympioms varish in 6 to 15 days. In more serious cases, the
eyelids swe'l considevably, the cornea becoines cloudy, and vi.:on is impaired.
Treatment may last from ! to 2 months, and the victin usually recovers,

When liquid mustard gets into the eyes, it may cause ulccration of .
the mucous membranes and cornea; individua!® may also jose t*»ir eyesight,
partially or completely.

The inhalation af muaetes? crinnwee amcvan ~asanntatlon 80 Uil \
roapirsliay wacs,  ahe tirst indications of contamination by the vapors are:
irritated throat with congestion, pain during swallowing, coryza, coughing and
hoarseness — all appcaring in } to 12 hours and becoming aggravated in 1 to 2
days. The sickness is restrained in mild cases, and the symptoms disappear
gradually. In rerious cases, complications such as bronchitis, empyema of the
lungs, etc, may develop,

Aftcr inhalation of a mixture of mustard vapor and fog, the first
indications ot contam:nation may appear in from 10 to 15 minutes. Later
cffects appear swiftly and in more aggravated form than those from the vapor
alane, o

The first indications df contamination of the gastrointestinal tract
after ingestion of liquid mustard can be noticed in 30 to 60 minutes. The victim
'{feels sharp pains in the abdomen, then nausea and vorniting appear; dysentcry
follows toward the end of the first few days. The next developments.are . .
involvement of the oral cavity, esophagus, stomach, and duodenum, with the .
symptoms of a general poisoning of the organism. Contamination of the gastro-
intestinal tract is very dangerous and is frequently fatal.

b. Dictiiled Mustard.

t Diatilled mustard is prepared from industrial mustard by dis.
tillation and -ashing; it contains approvimately § % of sulfurous admixtures,
The agent ;s ¢ pale yellow oily liquid having a faint odur of garlic. It has a
much stronge. skin blistering effect than industrial mustard ar 1 s more stable
in prolonged storage, It solicifies at tonperawures of abeot 297 ta " 40T,
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. Mustard was wiaely used during World War I. Its combat value,
which is determined by its multiple and strong rflects upon organisms.and by its
‘considerable degree of persistency, is very high even trday., ) e

©
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c. Lewisite.

- Industrial lewisite is a brown, and sometimes almost black, oily
liquid. The cdor of lewisite vapor,in low concentrations, resembles the odor
of geraniums. Lewisite is more volaiile than mustard, «:.d it can contaminate
even in winter, - The boiling point of lewisite is 1900C. Lewisite disintegrates

"during boiling. It does not solidify in cold westher, but thickens considerably
in temperatures of -152C to -209C. It can, conseguently, be uzed in colA
weather without sclvents, whick a:e iineaded to Jower the temperature of thick-
ening. Lewisite dissolves with difficulty in water. Solvents thit can be used
for washing lewisite fro:n contaminated objects are kerosene, benzene, alcohol,
and other ~reanic ~oice oy Lewinill is daifivol IWite a8 Neavy d8 waie”

Grass and leaves quickly chznge tc a red-yellow shading after
contact wich lewisite.

A Lewisite disintegrates in water faster than mustard, but the pro-
ducts of disintegration remain toxic and affect tiie skin. Calcium hypochlorite,
salts of hydrochlorite calcium, and other strong oxidizing agents rapidly
neutralize the skin-blistering effects of lewisite. The agent also disintegrates
urider the influence of aqueous solutions of caustic alkali and sodium sulfide,

Lewisite causes rust formations on metal surfaces,
Food contaminated by lewisite becomes unfit for use and must be
destroyed. . ‘ oo . S S o

Lewisite is also a persistent agent, but its combat persistency is
lower than that of mustard. Drops of lewisite contaminate. the. ground
for a period of from2 to 10 hours during summer and frem 2 to 3 days
during winter.

Combat persistency of this agent can be increased by iacreasing
its visccsity,

Lewisite falling on wuoden surfaces, bricks, and concrete retains
its tox*~ effects up to 24 hours during summer and up to 7 days in winter,

13




Lewisite manifests its multiple effects upon the human organisin
and animals in a way similar to that of mustard, and it has many characteris~ .-
tics in common with mustard, Although it has its own peculiarities, lewisite
does not have latent effect. Within several minutes after its drops touch
the skin, erubescence, burning, and pain follow. Large blisters appear in 1
to 2 days. :

Lewisite is absorbed by the skin much faster than muztard. This
facilitates a faster development of general poisoning in an orgzaism, as
compared to mustard. The ulceration of the skin is less deep than that caused , .
by mustard, and the ulcers heal in 20 to 30 days. :

The indications of contamination appear instantly after inhalation
of lewiaite vapor. Congestion and burning ia the nose and pharynx appear
first, and this is followed by coughing, sternutation, salivation, and a profuse
discharge from: the nose. Lewisite vopors have immediate irritating effects

an ---wnss-rw’ ey grenwid vapii .

The effect on the ey 18 sudden aud produces painful symptoms.

The inhalation of air containing high concentrations of lewisite vapor
can causc edema of the lungs, wiich is characteristic of aftereffects caused by
suffogative agents,

: Lewisite waa not used in combat during World War I because it was
not discovered and studied until the end of the war,

.

d. Nitrogen Mustard.

Industrial nitrogen mustard is a dark liquid having a faint odor. It
has a much lower volatility than mustard. Its boiling point ic between 2300C
and 233°C; it disintegrates during boiling and solidifies at -49C, It dissolves
with difficulty in watcr, but readily in benzene, kerosene, and other organic
solvents.

Water disintegrates nitrogen mustard gradually. forming chemxcal .
compounds that have no harmful effects. . :

Strong oxidizing agents that neutralize mustard rzact ia the sa:0r
way on aitre 2en mustard,

Plirogen mustard is a persistent agent that produces the same
multiple effe<ts as mustard. A local contaniination by niiroge. raustard is
somewhat less severe, but the general toxic effect is consid: -ar' . _troager




than that of mustard. Y o

The erubescence of the skin, following centamination by nitrogen
mustard drops, appears in 6 to 8 hours, and sometimes much later., Toward
the end of the first few days, skin edema develops, and subseguently small
blisters appear. They usually do not fuse into larger blisters, but dry and
heal in 7 to 8 days. Nitrogen mustard vapor has a :nild effect upon human skin
and the skin of animals. When the eyes Lecome contaminated by vapor of this
agent, lacrimation and sensitivity to light develop.

The contamination effects of nitrogen mustard resemble those of
mustard in other respects.

There are some inherent differances between nitrogen mustarZ and
mustard. One of these is the low temperature at which the former solidifies.

‘a8 agent was not used in combat, Large quantities of the agent
were found in Germany after World War II.

4, General Systemic Agents.

a. Tabun,

Industrial tabun is a reddish-yellow liquid with an odor resembling
that of bitter almonds. Its volatility is very close to that of mustard. The
solidification temperature of tabun is approximately -50°C. Tabua dissolves
with difficulty in water and kerosene, but is readily soluble in acetone, benzene,
methyl alcohol, and dichlorethane. It sinks in water and dissolves slowly, giv-
ing off prussic acid. stxmegratmn of tabun proceeds much faster upon co-
action with alkali solutions. e K St . ‘

The combat persistency of tabun is very similar to that of mustard.
Tabun can also be used in viscous formulas.

Tabun is one of the agents that produce spasmodic-paralytic
reactions, Its toxicity develops rapidly without any period of latent action,

Tabun rauses a contraction of the pupils, intensincc ! ! antioc:
and swea*ing, and bradycardia. A brief exposure to very low concual. . Lie
of tabu: czuses an impairment of vision and difficulty in breathing (approxi-
mately -vithin 24 hours). This is followed by pain in the forehead and congestion
in the tiworax.
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Serious coriamination by tabun vapor or fag is manueated in ine
first few minutes by very difficult breathing and bradycardia, and sometimes
by vomiting, diarrhea, trembling, and spasmodic coniraction of individual
muscles: this is followed later by strong convulsions of the entire body. The
convulsions last from several minutes to 2 ta 3 hours, death caused by
respiratory failure and heart failure follows.

Tabun produces hardly any iocal skin effects, but if drops of this
agent come in contact with unprotected skin and mucosa of the eyes and mouth,
they are rapidly absorbed and causes a general poisozing of the organism;
absorption of this agent through the mucosa proceeds faster than through the
skin.

Tabun was not used in cenbat.
b.  Sarin,

Sarin is a colorless liquid of samewhat lower volatility than tabun.
As 2 chemically pure prouduct.Sarin has no sn.cll. The characteristics of the
contaminating efiects of Sarin resemble:those of tabun, but Sarin is considerably
more toxic. Near the end of World War 11, two factories were built in
Germany to produce Sarin.

c. Prussiz Acid (Hydrvoz yanic Acid)

Prussic acid is a colorless and hxghly volatile liquid with an odor like
that of bitter 2lmonds. It boils at 26°C and solidifies at -14°C. It dissolves
readily in water. Prussic acid vapor is somewhat lighter than air.

Prusesic acid does not affect metals and fabrics. I dissolves readily
in water,thereby losing its contamination effects. Upon interaction thh caustic
alkali, pruanc acid forma toxic nonvolatile cyamde aaltu

Prussic acid is a typical nonperaiutent agent. [ts combat per-
sistency in summer and winter does not exceed 15 to 20 minutes.

Food is contaminated by this agent for only @ yor 5 ~ho=t timar it ig
suitable for uue and retains its nutritive and guatable quahtxc* ~ftev prouer
airing.

Prussic acid vapor is usuatly quickly absorbed into the blood, which
is then depri-~d of the opportunity to absorb oxygen and to deliver the cxygen to
tissues of ar organism. As a result, the interstitial feellclar) senpiration

'
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becomes paralyzed Contammatmn by prussm acid is mamfested ‘mainly
through the central nervous system. ) :

-~ After inhalation of aii- cantaining high concentrations of prussic
acid vapor, instantaneous poisoning ozcurs; lower concentrations of this agent
bring a delayed action. The instantaneous poisoning can cause death in several
minutes. The developments are as follows: after several breaths of air con-
taminated by this agent, the affected person faints, becomes unconscious,

+struggles in violent convulsions, and dies as a result of . *sepiratory and heart
failure. .

A delayed type of poisoning may develor after a comparativelyv long
time. A bitter taste appears in the montt, follwed by irr‘ation of the throat,
dizziness, general weakness, and a sensation of fear. If s person is exposad
‘briefly to a iow concentration of prussic acid, the symptoms quickly disappear,
With a more serious poisenine  ~dditinaal semptames ancas e, cuzh 27 atrons
dy2plice, wsuwiag ul tne pulse, mydriasis, and dimming of consciousness, the
gait becomes staggered, the mucosa changes to light red, and a pcisvned person
may faint, Later, unconsciousness and sensitivity appear and violent convul-
sions follow. The muscles become relaxed; breathing is more shallow and
infrequent and finally stops. With respiratory failure, the heart cuntinues to
tfunction for several minutes., This is important to remember, when first aid
is given to the victim,

Poisonring by prussic acid is usually very severe. Death follows
within minutes, or in 1 hour after inhalation of this agent. If death has not
occurred within this time, a person recovers rapidly. A delayed form of
poisoning that may be fatal within several days is rare, .

I poisoning has not reachad ii: stage of respiratory paralysis and
the victim obtains firct aid, complete recovery usually follows. If respiration -
fails, the victim can be saved with the aid of special antidotes if the heart con-
tinues to function. -

Very low concentrations of prussic acid vapor may have no effect
upon an individual aven when he remains in a contaminated atmosphcre for a
long time.

Prussic acid was used during World War [!.

d. Cyanogen Chloride,

Cyanogen chloride is a colorlens gzs Lthat ha¢ a uninue udor. Upon
cecoling to 13°C, it thickens and becomes lhiquid. It salil %ii. into » crystalline




mass at temperatures near -6°C.

Cyanoger chlonde dissolves readily ia water and in organic
solvcnts, Water disintegrates this agent slowly. producing minor toxicants:
#lkali accelerates disintegration of cyanogen chloride.

This agent has effects very similar to thosc of the general systemic
agenta because: its toxic reactions resemble those of prussic acid; it also
éauses irritation of the eyes and respiratory tract. Cyanogen ‘-hloride was
uaed in World War 1.

e. Carbon Monoxide,

Carbon monoxide is a colorless and odorless gas. It was not used =
a poisoning agent. Coniumination by carbon monoxide is possible during firesand
detonations of high-exploaive ~asisl tontr lagid: fildingg and cndosorinnd,
because carbon mecunoxide forms as a result of the incompiete combustion of
organic substances. The content of carbon monoxide may be as much as 70%
among other gases present during detonation.

, Carbon monoxide does not contaminate food and water; it does not
react with metals and fabrics.

Since carbon monoxide has no irritant effects, poisoning may occur
unavticéd. When carbon monoxide is inhaled, it becomes absorbed by the blood,
where it combines firmly with the hamoglobin. The supply of oxygen to the
ticsues of an organism becomes disrupted, and oxygen starvation follows.
Poisoning by carbon monoxide produces a feeling of tinnitus aurium, dizziness,
headache. difficult breathing, rapid heart beat, nausea, vomiting, and weak-
ness; the fingernails and lips become bluish. A serious poisoning causes
uncunsciousness and convulsions; death followa because of respzratory
paralycis and heart failure. S s

5. Irvitant Agents,

a. Adamsysite,

(32 .‘t

~dustrial adamsite is a powder or a fused dark green ..z
is almost odar’zss. Its boiling point is 4100C, At normal temperature:
adamsite ix almost nonvolatile. Upon heating, or ae a result of detonation,
it forn.s a in zic smoke of yellowish shading. Smoke is the only combat form of
adameite,
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. The agent is not soluble in water and does not decompoge 1n water®
Water cannot become contaminated by adamsite smoke, butif anaerial chemical
bomb containing adamsite explodes in a small roservou'. the water would be
contaminated for a long time, - % : : '

Food becomes coritaminated by adamsite only on the surface. Up-
on removal of contaminated layers, it can be eaten ags.:.. Adamasite smoke
does not contaminate the ground and does not react with me‘a’s and fabrics.

Adamsite causes a sharp irritation of the respiratciy tract. After
20 to 30 seconds of exposure to adameaite smoke of measurahle concentration,
an individual feeis a sharp pain and burning in the thorax and pain in the jaws
and frontal sinuses. This is followed by salivati-n, coughing, sneezing, a
profuse discharge from the nose, nausez, and som:etimes vomiting. Ren.oval
from exposure to adamsite smolke briugy recovery from .ue effects in 1l tc 3
hours.

The inhalatinn ~f lac, mancantratinng n¢ adamaita smake regnits orly
i e pescepnaon ot 1ts odor during the firstfew minutes. After 5 to 10 ruiautes,
the effects appear, and a personis renderedunfit for workfor 20 * 3C minutes,
even if removed from the contaminated atmosphere.

Adamsitec was not used in combat; it was discovered in 1318.

b Diphenylchlorarsine.

Industrial products of diphenylchlorarsine appears as dirty-yellow
or brown crystals and have a faint odor resembling that of onions. It boils at
a temperature of approximately 330°C and disintegrates; it is almost non-
volatile. Diphenylchlorarsine becomes sublimed during heating and changes
to smoke. It is only used in the form cf smoke, which has a grayish shading.
Diphenylchlorarsine is not scluble in water and does not decompose in it. Its
persistency and its effects on metals,-falrics, food todder. and water are
the same as those of adamsite. ‘ . o

Diphenylchlorarsine affects humans in the same way as does
adamsite, but it has no latent period of action, and its aftereffects disappear
faster than do those of adamsite,

The agent was used in World War 11, =© . - ‘

c. Chloroacc¢tophiguone,

Industrial products of chloroacetophenone lookliku yeiiow, brown, or
colorlr3s crystals and have a pleasant odor resembling the odor of bivssoms
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of the bird cherry. It evaporates very slowly a: norma!l cemperatures ind
‘boils at 246°C. It becomes sublimed durirg heating and ccaverts to a smoke:
Chloroacetophenone also turns to smoke after detcaation. The smoke has a L
bluish-whitc color. The agent is almost nonscluble in water and does not B
decompose in it., Food becomes slightiy contaminated by chlorocacetophenone

'smoke, but only on the surface. Metals and fabrics are not affected by the

smoke of this agent.

The smoke of chloroacetophenone does not contaminate the graound,
but during hot weather the volatility of the agent increases to such a degree that
if its smoke particlies settle on the ground and on vegetation, they evaporate
and torm chloroacetophenone vapor that can produce irritant reactions for 2 to
4 days,

Chloroacetophenone dissolves slowly in water:and alcohol solutions
of sodium sulfide and loses its irritant properties.
Chloroacetophenonc smoke causes sharp irritation of the syes, burn-
ing sensations, colic, lacrimation, and blepharnspasm. In sevious cases,
sensitivity to lighit, spasmotic closing of the eyelids, and sharp pain in the eyes
-occur. Irritation in the upper rezpiratory tract, rasping sensibility in the
throat, a burning sensation below the sternum, salivation, discharge from the
nasal mucosa, and coughing also occur. The human skin, especially when hot
-and moist, may develop a sense of itching and of mxld burning, redness and
spuradic small blisters may also appear. i

All these symptoms vanish quickly after removal from contamm-
~ated air or the donning of a gas mask.

Chloroacetophenone vapor affects anindividual much less severely
than its smoke, The effects of vapor are usually confined to irritation of eyes.
Solutions of chloroacetophenone with chloroform or with some other substunces
can be used to cause prolonged contamination of the air by vapor of the agent, ,
after the ground has been sprayed with such solutions. ) “

Chloroacetopherone was not used during World War- I, but it was
adopted after the war by many armies of cap:tahstxc countries,

b, Asphyxiants.
a. Phosgene.

DPhorgene is a colorless gas, 3 1/2 times hesvier than air, It has
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an unpleasant odor resembling that of fusty’ hay, or rotting fruits. Phosgenc

 changes gradually to a volatile liquid under pressure, or when coolgd to below
89C. Indus‘rial liquid phosgene is a yellow, or yellow«brown substance that
evaporates rapidly because of its high voltality. It dissolves with difficylty in
water, and as it dissolves it forms harmless substances. It disintegrates
rapidly in allkali. '

Phosgene corrodes iron and steel slowly in the presence of
moisture, and it lowers the durability of fabrics and blez -hes them. Foud
exposed to the effects of phosgene vapor usually brcommes absolutely harmless
after airing or boiling, and is then edible. Practically spesking, phosgene does
not contaminate water, : -

Phosgene is a nonpersistent agent and is used as a gas. The
persistency of phosgene in open areas during summer is estimated to last from
15 to 20 minutes, and it cxtends to 2 or 3 hours in stagnant places. Phosgecne's
pereizitngy ILirelascs by several factors in winter. '

Phozgene contaminates peopie and animals only through the res-
piratory organs. After inhalation of phosgene, an individual has a sweet
unpleasant aftertaste (especially while smoking), a hacking cough then appears,
and some dizziness and general weakness follow. All symptoms appear in mild
form, but only when the concentration of phosgene is low, The symptoms
vanisk rapidly after fresh air is breathed. The victim usually recovers within
4 to 6 hours and is unaware that a serious contamination occurred. Subser
quently, violent pulmonary edema that is ‘frequently fatal may develop.

The symptoms of serious poisoning by phoasgene are as follows:
difficult,accelerated,and shallow breathing; intensified coughing with a profuse _
_discharge of foamvy-liquid sputum (frequently mixed with blood); increased ‘

pulse rate and temperature; headache, dizziness, pain around the sternum,
and sore throat; weakness, difficult breathing, rapid heart beat; and bluish
color of cheeks, ears, wrists, and feet. The results of contamination depend
upor. the quantities of phosgene absorbed by the organism and upon the physical
resistance of the organism during the perind of pho: gene's latent action, The
higher the resistance, the more ditficult the development of the consequences
of contamination. If drath has not occurred within the 7.zt 2 oy tha victir,
usually recovers. Recovery occurs in most casesin2@.ta 3 #avs, hut in mnare
complicated cases (pneumonia or pleurisy) it may tak: 2 morily, a¢ e
innger If very high concentrations of phosgene are involved, therce is
practic.lly no period of latent action, and all of the symptcms develup quickly
and vie. . ntly,
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Photgene was used \‘wiqdely in World War I and is still retained as
one of the weapons of the armiec of many capitalistic countries. :

c
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b. DiEhos gene.

Diphosgene is a colorless or brown traasparent liquid, with an
unpleasant odor very similar to that of phosgene, Its boiling point is 128°C; it
disintegrates when heated to the boiling point and liberates phosgene.
Diphupgene evaporates in air rather slowly and does not solidi.y during winter.

It dissolves with difficulty in water, slowly disintegrating to czrbzn
dioxide and hydrochloric acid. The disintegration-of diphosgene beconies sus-
pended after several minutes of boiling in water. Caustic alkalis, ammonia,
and sodium sulfide decontaminate this agent quickly.

Siphuéyene vapur reacts on metals, fabrics, food, and fodder in tne
same way as do the vapors of phosgene, but not as strongly.

Diphosgene retains its contasiination effects in sumn.er for 30 to
60 minutes in open air. In winter, its contamination affects in an open place
may !ast several hours. Diphosgene is vaporlike in its combat form, and in
some instances, foglike. Diphosgene vapor and fog usually form upon detona-
tion of chemical aerial bombs containing the agent. Vapor also develops after
evaporation of liquid diphosgene in craters formed by the explosion of chemical
aerial bombs. Liquid diphosgene can also be mixed with other agents such as
:a:ustard or lewisite,and used in aerial bombs and aerial spray devices.

Diphosgene resembles phosgene with regard to the type and
strength of the effects of contamination, but the irritant effects of diphosgene
are manifested more sharply, especxally on the eyes.’

Diphosgene_was used extensively in World War L by the German
Army; it has been adopted as one of the chemical weapons by ' many capxtahsnc
countries. T

The names of chemical agents used in various covntries, &: " nd
in the literatusz, are given in the following tabie together with their chemit:i o
forniulas.




TABLE 1 -

CHEMICAL AGENTS OF VARIOUS 'COUNTRIES'

Agent Chemical designation
= —
Mustard (lost-Ger. , Dichloradiethyl
mustard gas, yellow sulfide
cross agent)

Chemical formula
e, —

JCH,CH,Cl |

\cazcuzcz

————

Lewisite Chlorovinyldichlorarsine | CICN=CHAsGl,
/:HZCHzcl
Nitrogen mustard Twichlaratriethvlamina oy CH, Y
CH,CH,Cl
. Diethylamide of ethyl CzHg
Tabun (*trilon™ 83) ether of cyanophosphonic (CH3)NP—O
acid N
Sarin (saran, "trilou" Acid fluoride of iso- H
46) ' propyl ester of methyl- | (CH2) .
phosphonic acid Hy
Prussic acid {forestit,
vencenit in composition Hvd .
. . ) o ‘Hydrogen cyanide and
with t.nchlonde o'f : ‘hydrecyanic acid ..HCN
arsenic and stannic L e
chloride)
Cyanogen chloride -
(vitrite in composition Cyanogeu chloride CICN

with trichloride of
arsenic)

AdaT.site

Dihydrophenarsazine-
chloride

LOFRE
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TABLE 1 (contd)

c;CHEMICAL AGENTS OF VARIOUS COUNTRIES

Agernt Chemical designation Chemical formula

Diphenylchlorarsine cﬁHS\
{klark, blus civss iphenylchlorarsine )A!Cl .
agent) CeHs ,

H,Cl
Chloro.a'c etophenone Chloroacetophenope c 2
{grandil)

6Hs

Phosgene (kollongit)

Acid chloride of
carbonic acid

a
A

Diphosgcne (syurpalit,
superpalite, Perstoff-
Ger., green cross
agent)

Trichloromethyl-
chlorocarbonate

B. Means of Employing Chemical Agents.

Chemical agents can be delivered to population centers by bombing
planes, guided rockets, and, sometimes (if population centers are close to the
front), conventional artitlety Aandmmket'a that iire chernical shell,

In raids on towns and industrial targets the -nﬂmy may use

chermc;d agents to disorganize operations of industrial installations, railroad
junctions and stations, power stations, airports, etc; to disrupt or complicate
(after an air raid) the rehabilitation work carried out by troops, inits of the
MPVO (local - attiaircraft protection system), and the public; to inflict casual-
ties amono the personnel ¢f MPVO systems in population centers ant aruuiy,
the workers and employees of industrial and other targets; to dem -z’
‘people by corilaminating their living quarters and compeling them to vse .-
masks ca. other means of protectior for extended periods, and to contaminate
warehouss:, provisions,and other supplies, by causing their deterioration, or
prolonging Jdelay in their consumption.
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In order to attain these objectives, the most saitable clhiemical

. agents to use would be those that contaminate the ground for a long time.

To inflict casualties, the enemy may mostly use agents that con-
taminate the air. Quick-acting agents such as Sarin and tabun aerosols, or
prussic acid and cyanogen chloride, which have high toxicity, would be most .
suitable for this purpose, It is obvious that other agents such as diphosgene
and phosgene could also be used, but they have considerablyv.lower toxicities,

"than Sarin and tabun, prussic acid, and cyanogen chloride, and will, therefdre,
only be used by the enemy when there is a shortage of morc cffcctive ageuis,

Chemical weapons will mostly be vsed in air attack in conjunction
with other means of attack, such as high-explosive and fragmeutation bosubs,
radioactive combat materials, ctc.

The aircraft of capitalistic countries can now use chemical aerial
borabs and can spriy ayiais aredd o Spccds vpLayIRY HEVICE,

1. Chemical Aerial Bomhs.

Chemical aerial bombs {figure 1) can be filled with various agents
and with combinationa.of ageats, The weight of agent in a chemical aerial bomb
comprises approximately 45% to 60% of its total weight. In additiun to its
chemical charge, a chemical aerial bomb has a detonating explosive for buratw
ing the shell of the bomb and for converting the agent to a combat state. The
bomb contains an impact- or aerial-burst fuze to activate the charge. The
impact fuze detonates a bomb cn impact against the ground, or other obstacle,
such as a building. The aerial-buist fuze activates a bomb after it has been
released from an aircraft, and causes its detonation at a predetermined . :
distance from the ground. )

Bombs?a:-e;séparat’ed into two (typéé, impact bombs and aerial-
turst bombs, depending upon the type of fuze provided, :

Bombs with impact fuzes are filled with persiastent agents and are
intenged for contamination of the ground. Their total weight is usually small
{they are of small caliber), but they can uniformly contaminate large scctors
of a lez=#lity. The weight of these bombs varics between 50 kg and 250 kg
(figure 2). A 250-kg chemical bomb, impact type, containing = ;i-.00
agent.can contaminate an area of approximately 2000 sq m witl =1 nverage cou-
tamination density of 50 gm/sq n.. Chemical bombs of the impact tync that are
intenac.. for contamination of the ground can contain mustard, Sarin, or other
pcreistunt agents, or combinations of these agents
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FIGURE 1

CHEMICAL AERIAL BOMSB

1. Stabilizer, 2, Igniting socket with a detonating
explosive, 3. Toxic chemical agent, 4. Shell, 5. Fuze

FIGURE &

AMERICAN CHEMICAL AERIAL BOMB FiLLED WITH MUSTARD
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= < The sound of the explosion of such bombs is considerably weaker
than that of high-explosive bombs, because the charge of explosive is small and
is only needed for bursting the shell of the bomb and for spraying its contents.
After the bomb detonates, drops and spray of the agent are dispersed in all
directions, clouds of vapor and fog arc formed, and as these rapidly disperse
in the air, some of the fog settles on the ground. The place. where the bomb
exploded becomes the center of contamination produced by the drops and spray
of agent. The largest amount of agent usually settles in the crater and in the
adjoining area within a 5-m to 10-m radius. The walls o. uearby buildings and
fences would be splashed with the agent to the height of several meters. The
center of contam.ination resembles a circle with 1. irregular contour. On
windy days this center becomes enlarged and shaped like an eliipse on itn
leeward side. The torn shell of ilic bomu and, tometime., its stabilizer are
often iound in the crater or nearby. Oily, dark drops, spray droplets, ur
residue left by the bomb can readily be noticed on walls of buildings, on roofs,
on the arasnd. And oo segetativn, Adis agtube DGCLE dbsurved, uwaly ¢ T
residue remains visible.

The odor of theagent can be picked up on the leeward side of, and at
quite a long distance from, the crater. At night, a small flame may be visible
during detonation. :

A small amount of large debris is produced upon detcnation of the
bomb. The craters of exploded bomba are not deep, because chemical aerial
bombs of the impact type only have a small charge of explosive. These bombs
are also pravided with very seasitive fuzes that cause immediate detonation of -
the bomb on cortact with any obstacle.” These fuses.are called instantaneous-
action fuzes, in contrast to impact fuzes that have delayed action.

- The Air Forces of capitalistic countries are alsc armed with 1mpact ‘

bombs for contamination of the air. These hombs are filled with noupersistent
or persistent agents. When the bombs detonate, the agents are converted to a
cloudlike or vaporlike state. Bombs with nonpersistent agents have small
charges of explosive, just sufficient to burst the shell of the bomb. Conse-
quently, the detonatio: of such bombs sounds dull, and only a small amount of
_debris is produced. The bombs (figure 3) usually weivh several hundred
kilegrains (200 kg to 500 kg, or more), because they arc intendcd ior prodnc-
tion of an immediate high concentration of agent over a largs =r. ...~
expluwion in the air. A phosgene-charged bomb weigins 250 ko, arnd ¢y ciops a
cioud »p to 10 m'in height,the concentration of agent is very high at the time

of exp ~sion. Dangerous concentrations are spread over considerable distances
whern contaminated air is carried by the wind, and wher. the roncentrations
reach stagnant places. Pools of liquid agent that fail to =+ ~~:rate may linger in
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craters. The evaporation of agents from bomb ciaters m=x - -. Lt g
prolonged many minutes, or even several hours. :

FIGURE 3

AMERICAN, 500-LB, AERIAL CHEMICAL BOMB, FILLED WITH PHOSGENE

(The agent in this bomb weighs up to 90 kg. )

Bombs containing persistent agents that are intended for the con-
tamination of the air, have a comparatively 'arger charge of explosive (are
supercrharged). The cha>ge is essential not only for bursting the shell of the
bomb but also for converting its heavy liquid mass of agent into a mist, The
sound of detonation of such bombs is considerably louder than that of bombs
with nonpersistent agents, and the fragmentation effect is about 60% to 70% of
that produced by fragmentation bombs of the same caliber.

It stands to reason that bombs for contamin... G = 2l e
dangercus only to that segment of the public that has no gas incz¥e and that Anee
not have the opportunity to seek safety in shelters and ir. sthes nsiail -0
shiclied {,om the contaminated air.
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2. - Chemical Aerial-Burst Bombs for Time Effect.

Airburst bombs for time effect contain only persistent liquid and °

“viscous agents, There is little probability that chemical aerial-burst bombs.

for time effect would be filled with nonpersistent agents, such as prussic acid
or phosgene, because nonpersistent agents would evaporate after detcnation of
these bombs and disperse in the air before reaching the ground,

In order to increase the length of contaminati ‘n on the ground and
to reduce losses resulting from evaporation and dJispersion while the agents _ .
tloat in the air after an expldsion, viscous agents would primarily be used in
the summer as fillers for auch bombs. :

Time-effect bombs weigh from 100 kg to 1000 kg and more. After
detonation at a hexght of 100 m above the ground, a 250-kg bomb will contaminate
an area of ~anroxinwii’, Juwi ot ey, L 2, tha azaat will b dicearainated over
an area 2 1/2 times lar'ver than that covered by an impact-action homb. Cense
quently, time-cflect bombs contaminate the ground for a considerably shorter
time than .mpact bombs, It should also be noted that after detonation of time-
effect bombs, a considerable amount of agent settles on the roofs of buildings
and on tree tops, and this is less dangerous for the populace than are con-
taminated streets, back yards, aand town squares.

The detonation of time-effect bombs is accompanied by a loud
explosive sound., After a few seconds, rather dark clouds .with torn.and project-
ing foglike edges appear at the point of explosion. This is followed by the
hardly noticeable settling of the drops and fog on streets, back yards, and
roofs of buildings. The contamination of streets, yards, and roofs is more or
less uniform. The explosion of time-effect bombs is accompamed by a ﬂash
noticeable at night, : : : : .

This typé of bomb may be used during air raids on populated areas
to contaminate the ground. The same would be true for impact-action bombs
filied with persistent agents.

In addition to the variows bombs already described, the Air Forces
of cap:ialistic countries are equipped with small.caliber chunadal 7 oaerto.
tion bombs. The usual weight 5f such bombs does not exceed 29 "~.

: Chemical fragment:tion bombs arestandard fragmentation bombs
that a-=~ filled with chemical agents and in which the explosive charge has been
slightiy decreased. A chemical fragmentation bomb hardly differs from a
regular fragmentation bomb of the saimne caliber. Chemnical fragrientation
hombs contair. solid agents that cause irritant effccts. ‘Tuw agents are either
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- - fused with the explosive, or placed‘in the bomb in a spezial containes. Aitex the *
“.——Bbomb explodes, a cloud of toxic smoke is formed, which may be bluish-white .
(chloroac‘etophenune). yellowish {adamsite), or grayish (diphenylchlorarsine)..

Chemical fragmentation bon.bs could probably be filled with agents
that produce immediate systemic and highly toxic effects, suchas Sarin. Upon
detonation of such bombs, the basic mass of agent would become converted to
an aerosol.

3. Airplane Soray Tanks.

Spray tanks (figure 4) are streamlined mct: 1 containers having
various capacities (up to several hundred liters). The tanks are mounted unde~
the wings of an aircraft. An airplane can carry two to four tan..s depending upon

-its lifting power of the aircraft and the capacity of the individual tanks. The
tanks are mostly filled with persistent, liquid ageats that cause cutaneous-
VeSicwiit o0 wysteliic-tialc siiecls, lahins may o0 Giled 1 cola weawner wivh
mixture of persistent and nonpersistent agents that can retaia their contamin.
ating power for several hours in open places. (Diphisgene, is regarded as a
possible nonpersistent agent.) During suinmer, enemy aircraft may use spray
tanks to spray solutions of some solid agents that will evaporate because of the

. heat and form concentrated vapors of irritant (solutions of chloroacetophenone).

The front part of a spray has a small opening for filling,. and
the outlet tube with its spray nozzle is in the rear. As the aircraft approaches
its target, the outlet tube is openad by instruments controlled in the cockpit, .-
end agents are released from the spray tanks. Regardless of ihe considerable
weight of agent, the pressure of the head winds is used to assist in the operation
of spray tanks (aerial "prompters't), Agents are released from spray tanks in
6 to 20 seconds, and the area sprayed becomes contaminated. The size of the
contaminated area depends upon the altitude and velocity of the aircraft, spray-
ing time, the amount of agent released, wind direction, and wind velocity.
One average bomber, flying at an altitude of several decametersd, can, with.
lateral wind, contaminate an area of 5 to 6 hectares with an average contamina-
tion density of 10 to i5 gm/sq m. :

After the first {ew s« .cnds of spraying, some dark and rapidly
disappearing streaks can be noticed behind the rear of the airplane {figure Jj
The agent then begins to settle like rain on the ground and on roof= o¢ -, ¢
jngs. In ¢ snort time, small drops are visible on vegetation, surfrcad siricis,
and rooiz. 3hortly after, only hardly perceptible dark traces of drops are left
behind. T! - agent's odor may sometimes (e. g., when mueiard is used) be
picked up .iot only in the contaminated sector but also ~* 2. rathr> large distance
from it (over 1 km), depending on the wind.
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FIGURE 4

GERMAN AERJAL SPRAY TANK USED DURING WORLD WAR i

FIGURE 5

AMERICAN AERIAL SPRAY TANKS IN ACTION
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Spraymg from tanks attached to airplanea can be carried out only
at low altitudes. Agents sprayed from higher altitudes have little effcct because
only a small amount reaches the ground, and even this amount could be dis-’
. persed by the wind to a great distance from the intended target. Such low- '~ : |
altitude operations are, however, hardly probable during air raids on populated
areas at present, because of antiaircraft defenses. It can be assumed that air-
craft attacking populated areas will not use fixed spray tanks but ones with set
time controls that, ‘when dropped on a target, will burst open and discharge
agents at a predetermined distance from the ground. Such devices would most
likely be used by a jet aircraft, becausc if jet planes attempted to spray agents
from tanks mourited under the wings, the agents vrould encounter such strong
head winds that only an insignificant amount of the ageni would probably reach
the ground.

in recent years, armies of certain capitalistic governments have
given considerable attention to the use of agents delivered by guided misailes.
A rnegjal namwnt o, sopavaluz LoT guiding sucn missiles is installed in the
minsile's body. The control station may be on the ground, in a plane, or on a
ship. S :

A chemical agent can be placed in the warhead of the missile. Self-
propelled missiles and long-range rockets would be used in attacking rear areas
and installations. Modern self-propelled missiles are pilotless planes equipped
with jet engines. Their speed ranges from 250 m/sec to twice, or three times,
the speed of sound, ! and they have ranges of from several hundred to several
thousand kilometers. The altitude of flight varies from 10 km to 30 km, and
higher, A self-propelled missile. accomplishes a major part of its flight in a
horizontal position, and then nosedives on its target and explodes. The flight of
self-propelled missiles can be started froni a pomt controlled on the ground, .
in a plane, or on a ship.

Long-range rockets, are streamlined selfupropelled guided
missiles equipped with an empennage. The rockets have liquid-fuel engines
and are fired from their launching pads vertically. When they reach an
altitude of 20 km to 30 kin, the control system gradually leads the rocket to
its target., As soon as the rocket has developed its predetermined velocity, the
engine¢ is shut off. The continuation of the rocket's flight d¢2nds ~ i¢e innvtia
and, sihce.tne rocket’is controlled by ita guidance system, itis dirc-tedtoiallto the
ground at a 45" angle at a velocity of several kilometers per sercnd and oo as
Modzarun lon' range rockets have average ranges of several thousand uicmeters.

1. The speed of sound is 340 m/sec.
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PROTECTION.AGAINST CHEMICAL ATTACK »

A, Classification and Assignment of Means of Protection Against
Chemical Artack. . ‘

Modern technology provides various means fos protecticn against
chemical agents,

Individual means, or means for person:l protection, ire thosc
intended for protecting individuale, Th.3: means are gas .nasks and equipment
for protecting the skin.

Collect: o & - vie, ve siiruie s Jus prSuy pPiuedtlatn, al€ inwend ~ oo
simuitaneous protection of large groups of peopie, Sheltere that possess
special protective devices are considered to he the primary means of collective
protection.

1. Protection of Food Supplies, Drinking Water, and Personal
Belongings.

Decontamination methods are intended for decontaminating street
surfaces, town squares, open places, exterior parts o. buildings and inside
‘quarters, conveyances, clothing, food commodities, and water contaminated by
chemical agents,

. These means are decontaminating agents, chemical solvents, local -
decontarni.aation materials, insulating materials, ar.d various deccntamination
vehicles, apparatuses, and equipment.

" Modern individual and collective means of protection safeguard not
only against toxic and radioactive agents but also agamst virulent microbes
and poisons.

‘l'hus, of g“eatest importance among all the mecans of p-utecuon
are the .ndividual and collective equipment; among the individvst r. . :
masks as.ume first place.




B. Individual Protection,

1. Gas Masks.

Gas masks are intended for the protection of the respiratory organs,
but they also protect the eyes and face.

All modern gas masks are divided (according to the principle of
their protective action) ints filter and isclating types. The forrmer purify
inhaled air contaminated by chemical agents, radioactive materials, microbes,
and toxins; the latter protect the respiratory organs, the cyes, and the face
against contaminated air,

Air inhaled through a gas mask filter passes through thc gas mask
canister, and radioactive matenals and aolid and liquid particles suspended in
the air, which may be cort:lciol by 1ol fgeie Slkzobs ana toa.xm. are
ucutralized or nltared. S

Resniration througn an isolating mask occurs at the expense of the
supply of oxygen available in the gas mask. The mask isolates a person from
the atmospheric oxygen and provides protection against all agents, radioactive
substances, microbes, and toxins. Its isolating features are neither dependant
upon the types of agents used. nor upon their combat conditions and concentra.
tions, C

The most popular types »f filter gas masks protect against all
kncswn agents, but the degree of protection is not the same and depends on
various factors. A filter gas mask offers no protection against carbon monoxide,
and an additional canister is used for protection.

Isolating gas mask are a more effactive means of protection, and
they have more advantages than filter gas masks. Isolating gas masks are
less convenient to use than the filter gas masks, because they are cumber-
some; their period of continuous use ia shorter, They are expensive and
complex to manufacture.cApersonis less willing to wear an isolating gas mask
for a long time, and the training in its use is difficult. Isoiating ¢yas masks
are, therefore, regarded as special purpose devices that are essential.y for the
work of special teams operating in a carbon monoxide atmosphercori iy ..
very high conc-ntration of chemical agents; they are also for use whoa ths enemy
employs unliiown agents that are not easily absorbed by filter gas masks. In
addition, ti.s-e masks are also used when oxygen is lacking; i.e., during wide-
spread conflsyrations, or when carrying out rescue worl and. c.crgency tech-
nical work underground.
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‘The basic means for furmshng fuliy zati-feorn, | o
agamst agents is the filter gas mask. Being of simple cnnstructtcn and
comtortable to wear, it 1s also hght, comparatively inexpensive, and gives
protection for many hours. - ‘

There are two models of filter gas masks that can be widely used
by the public and by organizations of the MPVO; namely, the GF-4 and GP-4y.

a. Civilian Gas Masks.

The civilian gas mask (figure 6) cunsists of a canister, a face-
piece, and a carrier. Each gas mask is equipped with a "crayon® that is used
to protect the eyepieces against fogging.
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FIGURE 6

GP-4 CIVILIAN GAS MASK

l. Rubber facepiece, 2. Frortal straps, 3, Glasses, 4. Temporal
straps, 5. Center pad, 6. Vazlve box, 7. Back (of head) straps,

8. Connecting hose, 9. Carvizy {lap, 10. Carrier, .. Threaded cover,
12, Neck, 13. Shoulder stiap, 14. Movable hucl o, .o, Gas mask
canister, 16. Strap for fastening canist:r to the trunk
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The GP-4 civilian gds mask protects thecrespiratory organs,
eyes, and face against all known chemical ageats, but, like the filler
gas mask, it gives no protection against carbon monoxide.

The main part of the gas mask is the canister {figure 7), which
- filters out chemical agents, radioactive dust, and solid and liquid particles
suspended in the air and contaminated by microbes and toxins. Thc canister
is equipped with a special absorber and with a smoke filter. As contaminated
air enters the lower entry opening of the canister, it passes< through the
canister body and smoke filter, where it is decontaminated of poisonous sraoke
and fog. The air then passes through a large straining cylinder filled with a
special absorber, where the air is purified of vapor (gas) of agents and of
vapor formed by poisonous particles of smoke and fog that became trapped by
the amoke filter. Finally, the air passes through a small straining cylinder
and through the canister's threaded neck.

FIGURE 7
CANISTER OF GP-4 GAS MASK
I. Canister body, 1. Smoke filter, 3. Large str.a’iiung ~v¥="z~

wit: absorber, 4. Small straining cylinder, 5. Dust {iltar.
6. Threaded neck
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Activated carbon is used as a base for the special absorber. It
nges protection against the vapor (gas) of most agents and is by far the most
important part of the canister's equipment in all modern filter gas masks.

. Activated carbon was recommended for use in gas masks ior the first time in

1915 by Nikelai Dmitrievich Zelinski, one of the great Russian chemist- scholars
and academicians,

The ability of activated carbon to absorb many vapors and gases
occurs as the result of adsorption, which results in the zondensation of gaseous
molecules and vapors on the surface of solid substances, preventing the vapors
and gases from becoming liquid. The larger th: surface of the substance, the
better it absorbs vapor and gas and, as we know, the magnitude of a substance’s
surface depends upon its porcsity.

Wood charcoal has many pores, that. are clogged with tar and other
substancee formold S la il LR Ltnzee af cambmstion of carben., These
substances can be removed by a special carbon processing method. ‘inus,
porosity incrzases considerably, and highly activated carbon can absorb vapor
and gas. This special processing of carbon is called activation,and carbon
processed in this manner is called activated carbon.

The activated carbon found in a gas mask canister looks like small
grains.

The absorption of agents by activated carbon results not only from
adsorption. but also from many other phenomena. Since a certain amount of
moisture from atmospheric oxygen is always present in carbcn, vapor of agents
capable of disintegrating in water react chemically with the moistire present
in carbon. This reaction results in the formation of new substances,mostly
gaseous products, that in some measure are absorbed by the actxvated carbon.

Complex physxcal and chemlral p*ocesses take place durmg the
absorption of the vapors and gases by the activated carbon, but the most

important process is the adsorption,

Notwithatanding its high absorptive ability, activated carbon does

not satisfactorily neutralize the vapors of some agcics. Thle lu.twastax 0
activated carbon can be eiiminated by providing {in a gas .ozl ~anister)
sp21iii substances that can react chemically with vapors oi ¢orta, o oo

that are poorly absorbed by activated carbon. Such agents are chen converted
to ¢ mpounds harmless to humans, and the products developed by chemical
interaction of thc agents with moisture, which were nnt abhsorbed bv the
activated carbon, will also be rendered narmless, For exampi., when
phosgene begins to react with moisture, it partly d... al. iates ana forms
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carbon dioxide and hydrogen chloride. But hydrogen chloride, which pocsess2s
certain irritant and suffocative effects, is poorly absorbed by activated carbon.
Hence, when special substances are placed in a canister, they are also
interded to provide protection against hydrogen chloride.

When special substances are used in a canister, they are either
placed on the grains of the activated carbon (saturated with solutions obtained
from subsequent desiccation), or placed as a separate layer on the absorber
(chemical absorber)

Special substances are placed on grains of activated carbon in
civilian gas masks., Activated carbon does not absnrh agents in a smokelike or
foglike state well, and, therefore, a special filter is placed in the gas mask
canister.

The smoke filter is made of fibrous materials; e.g., pulp-hoard
processed in a epecial woar. e a1 e idow Liucis O & S1n0Ke ilter usualiy
resemble a pattern of winding, long, and narrow paths, through which particles
of fog and smoke pass. when air is inhaled. As particles of ymoke and fog
inevitably com. in contact with the surfaces of fibers in a filier, they settle and
remain there. The seitling is facilitated by the forces of attraction and
electrification that are present in filter materials, and that are effective during
passage of contaminated air 2s it creates friction against the materials.

Particles of smoke and fog absorbed by a smoke filter evaporate
and liberate agent vapor. For this reason, the smoke filter in a gas mask
canister is positioned to enable contaminated air to pass through the filter
first and then through the activated carbon. Such positioning of the filter facil-
itates absorption by the activated carbon of agents that are liberated by fog and
smoke in a smoke filter.

Smoke filters also absorb foglike and smokelike radioactive
subs.ances and radioactive dust, and solid and liquid particles contaminated by
microbes and toxins. - )

Having examinnd the mechanism of absorption of chemical agents
in a gas mask canister, it can be seen that the protective nnrentjal of a filter
gas mask J-pends upon many factors. It cannot be said that a filter g5 wask
protects agairst agents for 4 certain, definitetime, but we know. that ~..
civilian gas w.asks give protection for several hours of constant op:rat:oun
against agents employed in concentrations that can be expected during combat.
The durati.n of protection against radioactive substances is limited only by
the iime wilhin which 2 gradual accumulation of gamm:> . and het2.gamma
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radioactive substances occurs, andtheir.radiation(gamma-rays) through the
walls of the canister renders the use of a gas mask too dangerous for the
individual. The degree of danger present in a gas mask canister with relation
to gamma radiaticn is tested with speciai (dosimetric) instruments. Alpha- or
beta-radioactive. particies, absorbed %y a gas mask, are fully retarded by the
canister and by its walls. Therefore, the protection potential of a gas mask
against alpha- or beta-radioactive sub tances is, practically speaking, not
dependent on the quantity of radioactive dust that enters the canister of a gas
mask. ‘

The cover of the canister is equipped with a threaded neck that
connects the canister to the gas masx (»be. It prctection against carbea
monoxide is needed, the so-called hopralite cartridge (a gas mask filter) is
inserted ll)etween the canister and the connecting tube, or directly tc the ~~nnect-
ing tube.

ine hopcziite cartridge (figure 8) rescmbles a cylindrical .
canister and is charged with hopcalite and with a drying agent. Hopcalite is a
mixture of the oxides of s2veral metals. In the absence of hopcalite, carbon
monoxide becomes vxidized into carbon dioxide at the expense of atmospheric
oxygen. The chemical composition of hopcalite does not change, however,
Since atmospheric humidity rapidly deprives hopcalite of its protective
characteristics, the: layer of hopcalite is protected against moisture at the top
and at the bottom with a layer of drving agent; i.e., with a substances that
absorbs-moisture.. Calcium chloride and silica gel can be used as drying
agents, :

The oxidation of carbon monoxide is accompanied by a considerable
liberation of heat. Consequently, a hopcalite cartridge heats up considerably
in a very short time and the inhaled air %zcomes heated. A hopcalite cartridge
is considered used after 80 to 90 minutes of operation, or after its weight
has increased above 40 gm. The protective effect of hopcalite decreases as the
air temperature approaches 0°C; it becomes ineffective when the temperaturc
reaches -10°C to -15°C.

The facepiece of a civilian gas mask consists of a rubber mask
with evepieccs, a webbing system, a valve box, anc 2 cunr<oting tnta.

1. 7ae attachment of a hopcalite cartridge directly to the conaeciing tube is
pe-missible only when chemical, atomic, or bacteriological weapons are
no. used.
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FIGURE 8

HOPCALITE CARTRIDCE

1. Hopcalite, 2. Drying agent, 3. Outer elbow
nozzle, 4, Threaded opening

The facepiece is used Lo direct purified air from the canister to the
respiratory organs. At thc same time, it protects the eyes and the face
against chemical agents, radiocactive fallout, and microbes; it can also lessen
the effects of flash radiation from an atomic explosion, which is harmful to the
face and to the eyes.

Facepieces are manufactured in three sizes and the sizes are mark-
ed by number on the chin part of every mask, It is very important to select a gas
mask that fits properly. If the facepiece is too small, it compresses the blood
vessels in the head and neck, and exerts pressure upon the larynx and lower
par. of the jaw, making it difficult to wear the gas mask for an extended time.

If the facepiece is too large, the contaminated air may bypass the canister and
penetiate the gas mask. In addition, it is difficult to breathe and inconvenient
to see with a large gas m2sk, because the eyepieces tend to move back and
forth with each inhalation and exhalation.

In order to select the right size gas mask, it is neccz=1-
measure {vi.h a calipers, millimeter ruler, or some othcr way} the distaace
between the point of the deepest recess transfer (saddle) and the lowest point on
the chin ar the central line of the face (nasion-menton). |
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If the above distance measures from 99 mm to 109 mm, the
_corresponding gas mask is size one; 109 mm to 119 mm correzponds to a size- .
two gas mask; and 119.mm-and greater corresponds to a'size-three gas raask.

The gaa. mask is txghtened on the head with a head oad and webbing.
(The two forehead harness straps are nonstretching; the four straps fcr depth
2nd the two for the back of the head, stretch.)

' The valve box has two openings for inhalatisn and exi.alation. The
rubber tule connecting the gas mask canister 1o the facepiece is atlachied lu the
inhale opening wiih the canister .branched piece. The rubber disk above the
inhale opening, fastencd with a pin, is called the inlet valve.

The upper exhale valve is connected to the exhale openiig of the
valve box. A short tubular branched piece extends from the exhale opening,
The lower exha' ' - .7 . -1 nipta’lic shield with openings to protect the
valve against mechanical damage and against falling out of the valve b... .2 w.
the bottom.

The upper exhale valve consists of two round sheets of rubber
(leaves) that are connected at four points to small rubber projections {clamgs)
found on each leaf, The upper leaf of the valve, with a round opening in the
center, is provided with a flanged edge that helps the upper exhale valve to
remain fastened in the valve box, The lower exhile valve resembles 2 rubber
disk on a pin,

The way in which the valves work and their purpose are described
in the following. The inhale valve is influenced by the pressure of the outside
air during inhalation and rises slightly on its pin and allows the air purified in
the canister to pass under the facepiecc. Upon inhaling, air pressure under :

" the facepiece decreases and this causes the lower solid leaf of the upper exhale

value to tighten against the upper leaf. (The valve closes and prevents contam-
inated air from the outsidz from getting tinder the facepiece through the ¢xhale
opening in the valve box,) At the same time, the lower exhale valve,
functioned by a dec~ease in pressure under the facepiece, closes and assists
the upper exhale valve in the performance of its function.

‘Two exhale valves are required because cala'» valves of any B
dcrizu permit a very small amount of contaminated vutside #y to .+ through
during inhalation. Prior to the appearance of highly toxic agents ot the Sarin
typr this was of no practical importance, but even a small amouni of Sarin,
or similar agent, seeping under the facepiece through the exhale valve can be
dangerous., Thec sccond cxhale vilve wag intioduced Lo reduce the seepage of
contaminated air during inhalation.




The upper (two leaf) exhale valve is the main valve and the lower
{one leaf).one is the auxiliary, .

During exhalation the inhale valve closes under the influence of
atmospheric pressure and does not admit exhaled air to the mask through the
inhale opening to the connecting hose or through the gas mask canister. The
exhaled air passes through the opening of the upper leaf in the upper exhale
valve, and then, because of the pressure exerted upon the lowexr leaf of the.
same valve, the air pulls the lower leaf down and passes th: sugh clearances
between both jeaves ot the valve, Having reached the lower exhale valve, the
exhaled air shifts the valve slightly on the pin to which tlhe valve is fastened and
then the air escapes outside.

Thus, duri.ng exhalation the mission of the inhale valve is to block
the entry of the exhaled air to the gas mask canister and to guide this air out
through the exhale valves Twiz- inkalatian the evhale wvalvee nrevent direct
entry o} contamninated air under the facepie.e and com:pel the air to pacs
through the gas mask canister, before it enters the facepiece.

The connecting (corrugated) hose is made of rubber. Lateral folds
(crimps) improve flexibility of the hose and prevent.clasing or coiling of the hose
as 2 result of bending.’ The upper end of the hose is hermetically fastened to the
socket of the valve box. The conncction to the elbow nozzle of the gas mask
canister closes by turning a threaded nut, which is provided with a nipple and
which is located at the lower end of the hose, Connecting hoses can be short or
long. The gas masks equipped with a short hose can be brought to a ready
position by being shifted from the side toward the chest. A long hose eliminates
the need for this additional move and allows the gas mask carrier to be carried
on one side, which is more comfortable than having the gas mask and its
carrier and canister on the chest. The casvcier is used for carrying and for
protecting the gas mask. '

During the explosion of atomic and bactcriological weapons, the
fabric of the carrier can also serve as a preliminary filter for the air entering
the gas mask canister, because the fabric can stop the larger particles of dust
contaminated by radioactive substances or by disease-producing microbes and
toxins. The carrier is niade of a durable fabric and hay .ww i ...l 2t
. one for tk= gas mask canister and the other for the faceprece, Thare are twn
wooden clerts fastened to the bottom of the canister compsartmernt 5o tan: i ;
gas mas. canister does not rest on the bottom of the carrier; thesc zleats
allow a fr:e access of air to the canister opening.

A e Ao+ iyt ¢ e ©
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- The compartment for the facepiece contains the so-called scapy
'crayon,‘w!nch is placed in a special pocket or directly on the bottom, the crayon
is used to protect the eyep:eces a.ga.mst Ioggmg

Attached to the carrier are suspensxon atraps with movable buckles.
If a person who has the carrier resting on his body. intends to bring the carrier
to a ready position, a cloth tape, a string with a metal D-ring, or a .
string with a cloth eye, which is sewn on the side of the cairier facing the body
trunk, is used.

The carrier is covered with a flap that closes tightly with a strap
and buckle or with buttons and buttonholes,

The civilian gas mask GP-4y (the letter y denotes improved) differs
from the GP-4 gas mask by having a greatly improved special absorber and by
having a smake fili ;x T . " s¢-wae in~venase the protective capabilities of
the GP-4y gas mask. The connecting hose in this gas mask is of the lui, ype.

b. Cacre of Filter Gas Masks,

Gas masks require very careful handling. Even ineignificant
malfunctions, appearing for the first time, may result in poisoning if the gas
mask is used in contaminated air.

The gas masks individually assigned must be stored in the
assembled state and in a hanging position in the carrier (carrier hanging by its
strap). If they are stored on shelwes, one should see that the gas mask canister
stands with its bottom down. Clothing should not be left hanging on top of a gas
mask, nor should any other objects be placed on top of a gas mask.

' Gas masks in collective storage are placed in cabinets with shelves
or with recesses, in boxes, or on'racks. These gas masks are usually stored
" disassembled. s ' kN .

The storage place for a gas mask should be no closer than 1 m to
a hot stove, or pipes and radiators of central heating aystems. Prolonged
heatii:z damages the rubber of the facepiece and causvs ap’i'c  Azine of
rubber reduces its elasticity and causes fnabxhty and .racte after bendme that
will al'uw easy tearing of the rubler.

Gas masks should not be stored in a low-temperature eavironment,
whict. could cause damage to the rubber parts. Sharp deviations in temperatur:
also have a harmful cffcct upon abuorbers and decreas. tacir protective
capacity. ‘Gas raasks should be stored in temperatu- - % ...zci =L and 1570
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Humidity has a very harmful effect upon a gas mask. When a gas mask is
stored in a damp place, the canister casing and other metal parts rust, and
rubber iooses its elasticity. The protective capacity of the filters decreases
and breatling difficulties may develop. Gas masks should, therefore, not be
stcred near water pipes, sinks, wash basins, on window sills, or in other
damp places.

If a gas mask has been exposed to rain, it should be taken out of
its carrier at the first opportunity, carefully wiped off, and "eft to dry. A gas
mask should be put back into its carrier only when completely dry.

After each use, the gas mask should be carefully wiped off on the
inside, including the valve box.

Gas masks should not be stored near highly volatile liquids, such
as hcnzene or kerosenns, i€ 4hn ¥V~ ido amn net in g hewmeatically saalad con:
tainer. Avusorptivn of the vapors of these liquids causes a gas mask to loseuin
protective cap~city Gas masks should not be ltored near decontamirating
substances th?t liberate chlovine gas. o

When handling a gas mask, it must be protected against knocks,
sharp jolts, and heavy shaking, because this can cause harmful crumbling or
shifting of the absorber, impair the sealing of the canister and eyepieces,
sause dents in the canister container ar in the valve box, and damage or
cause maliunctioning of the valves.

Foreign objects must never be put inside a ga‘s mask, because they
may cause damage.

The valves should not be disturbed or remcved without a specific
reason. Particular protection against damage or obstruction should be given
to the respiratory valves. A gas mask must not be used as a cushionor a
pitlow. : ‘ ’

If the rubber of a gas mask is exposed to severe frosts, it hardens
and becomes brittle. This circumstance may cause damage to.the gas mask
when it is stretched in the course of being put on. -To provent.this, ' it
recommer-ed that the gas mask be taken out of the carrier and warm~d v on
the chest un-ier the outer garment prior to asauming ready position.

2, KIP-5 Isolating Oxygen Apparatus,

The KIP-5 isolating oxygen zpparatus (ﬁgure 9% consists of the
following main parts: a clyinder with compressed rxygen, = icchnansm for the




. ccntinuous supply oi oxygen, a respiratory bag with a azucs vasve, @
) ‘regenerating cartridge, a lower junction box, a facepicce, and a housing. '1‘_he
usual weight of the apparatus is 9 kg.

¢

FIGURE 9

GINERAL VIEW OF THE KIP-5 ISOLATING OXYGEN APPARATUS

(Without hinged container casing)

1. Facepiece, 2. Valve box, 3. Respiratory bag,

4, Mechanism for continuous supply of oxygen,

5. Relief valve, 6. Lower junction box,

7. Regenerating cartridge, 8. Cylinder with oxygen,
9. Bottom of housing , ’

Respiration using the KIP-5 ts carried out in the following ‘

" manner (figure 10). During inhalation, oxygen passes from the respiratory bag

. through the inhalation connecting hote, then under the facepiece and to the

. respiratory organs. Some of the oxygen (approximately 5%) is ubsorbed in the
lungs. The exhaled air, which has a decreased oxygen content and a 4% to 4.5%
admixture of carbon dioxide, passes through the exhale valve and through the
exhale connecting hose to the regenerating cartridge. The cartridge purifies
the mixture of carbon dioxide and the air then pasgcc thranah the lnwer '

~ junction box to the respiratory bag. In this bag the air in apain replenished
to the standard lewvel of oxygen content as the gas flows stexdi, .o
cylisder to the respiratory bag. The same operational cycls is s cpeated with
each subsequent inhalation and exhalation,
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BRFATHING THROUGH THE KIP-5 APPARATUS

1. Exhalation, 2. Inhalation, 3. Regen-
erating cartridge, 4, Respiratory bag,
5. Oxygen

The oxygen clyinder, which has a 0.7-liter capacity, contains 105
liters of uxygen in a highly concentrated form (the pressure in the cylinder
amounts to about 150 atmospherzs). This supply of oxygen is sufficient for
45 to 60 minates of breathing. If the cylinder is used up, it can be replaced by
another cylinder without interruption. This requires that the facepiece be
kept on; the regenerating cartridge should not, however, be replaced in the
same way. Thus, the duration of prcotective effects of the KIP-5 apparatus is
measured by the duration of the effectiveness of xtl regeneratxng cartridge,
wkich is approximately 2 hours. , :

The oxygen cylinder is equipped with a valve for controlling the
supply of oxygen to the respiratory bag and for shutting off the flow..

The supply niechanism for the oxygen is for reducing ihe pressure
of the ox,gen that passes from the cylinder to the respiratory hag <. .. - ~. "7y
oxygen in zufficient amounts to the respiratory bag. The mecharieri coiliols
0{ a recucer, a bypass, a pulmonary automatic device, and a finimeter
(Germa:: (echnical-commercial term). The mechanism is connected to the




oxygen cylmder by a threaded nut, and its branched pipe is attached to the
respxratory bag. :

: The reducer is for reducing the pressure of the oxygen as it passes
fro-n the cylinder to the respiratory bag, and to supply oxygen unifcrmly (1, 1.5,
or 2 liters per minute) to the reepiratory bag, according to the needs of the
individual. Control of the oxygen supply is effected by turning the head of the
reducer and by setting its indicator on the figures 1, 1.5, or 2. :

The bypass is esser.ial for rapid inflation ot the respiratory bag
with oxygen if the supply of the reducer is insufficient, or if the pulmonary
automatic device does not operate properly. The moment the bypass button is
pressed, oxygen starts flowing from the cylinder directly tn therespiratory bag
at the lowest velocity of 40 1'/min.

The pulmonaryv antamatic davice is designed for automatic supply of
oxygen to tne respiratory bag during deep inhalations. when the amount u. vxygen
supplied by reducer is insufficient for the requirements of the lungs. The
automatic device in the respiratory bag is connected to the reducer. The
velocity of the flow of oxygen through the pulmonary automatic device is never
below 40 1/min when the reducer is set at an inflow of 1 1/min,

The fizimeter is used to determine the amount of oxygen px?essure in
a cylinder. The finimeter dial has 25 graduations for figures running through
50 atmospheres. (Figures can run up to 150 atmospheres, )

The respiratory bag {5sliter capacity) is made of thin rubber and
serves as a container for an amount of oxygen need by an adult for normal
breathing.

The relief valve is set in the left side wall of the bag; its function is
t~ relcase automatically all superfluous oxygen. The upper part of the respira-
tory bag is connected to the oxygen supply mechanisir and to the inhale connect-"
ing tube, while the lower part is connected to the.lower junction box.

The regenerative cartridge is for absorption of the carbon dioxide
present in the mixture of exhaled gases.  The cartridg. ivazm®'2z 2 %in hax
and is filled with a chemical lime absorber. The uppexr part of the cartridge
is connerted to the exhale connecting hose, but the low: > paii is urter =~ o the
juncti.i box, from which the gas-mikture, puritied in the cartriuge, tlows to
the rcspiratory bag.
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The lower junction box is designed 18 cornect wne regenecaiive
cartridge with the respiratory bag. The box also cocls the exhaled mixture of
gases passing through it and intercepts moisture flowing out of the regenerative
cartridge. ‘

The facepiece isolates the respiratory organs, eyes, and face from
the surrounding environment and connects the respiratory organs to the
respiratory bag and with the regenerative cartridze. The facepiece consists of
a mask (helmet), valve box with the inhale and sxhale valves, and (wo corru-
gated connective hoses (the inhale and the exhale hases).

All parts can be fastened to the casing, which also prdtects the
respiratory bag against mechanical damages. Both parts of the apparatus, i.e.,
the respiratory bag and regenerative cartridge, are covered with head flaps.

A shoulder and waist strap, both with buckles, are attached to the
casing &nd serve as a suponort for rarrving the asparatus an the hady,

The apparatus is alsc equipped with a tool bag, which contains tools
needed for the operation of the apparatus and some spare parts. The facepiece
(helmet), which cannot he disconnected from the hoses, can also be packed
in the too! bag, L

The apparatus is supported by a shoulder strap when carried
(figure 11), and the tool bag is supportod by a waist strap.

FIGURE 11

KIP APPARATUS IN COMBAT POSIT! i«




;
— . < . B o

© ey

e e T e s “”T“”‘ —

/¢

There are also other types of OXygen -isviatitg appaTaIndes arail-
able, in which the oxygen xs not in a gaseous form, but ir a chemically combined
form, in special briquets. 'Gaseous oxygen is generated as a result of chemical

reaction between the brxquets and the carbon dioxidc exhaled by a’ pcrson usmg
the isolating apparatus.

3. Means for Protectin&the Skm

For individual protection against agents that contaminate the skin
and attack internal organs through the skin, special meaas (in addition to a
gas mask) are needed to protect the skin.

Only such means for protecting the skin that can e used mnst Jiten
to protect the public and personnel of :he MPVO will be liscussed. These

incInde protective footwear, gloves, aprons, clothing, as weil as 1mp:ebuated
underwear and impregnated clothing.

a. Protective Footwear.

Frotective tuotwear (figurc 12) are used to protect the feet against
‘liquid agents. These footwear also protect the feet against radioactive dust,
liquid and powdery radioactive combat substances, and liquid substances or
dust contaminated by microbes and toxins.

LAY 9 —e, Y

FIGURE 12
PROTECTIVE FOOTWEAR
The protective footwear, illustrated, are made of rutberized or

oil-iz.pregnated material; canvas is used to reinforce the soles and the uppers
The 'pper parts of the protective footwear are providel with straps for tieing




= them around the legs; straps in the lower part are for tightening the tocrwesr
&round the feet. A little tongue is sewn to the sole at' its countcr to permit
removal of contaminated footwear without using the Fands. The protective
footwear are slipped over conventional shoes. .

Protective footwear come in three si1zes. The first is for shoe
sizes 37 to 39, the second for shoe sizes 40 to 42, and the third for shoe sizes
43 and larger. The size is indicated by a number on the outside upper part of
the footwear. Such footwear weigh: 600 g to 800 gm.

b. Protective Cloves,

Gloves are made of rubber or ruhberized material, Thay are
fitted for only three fingers, or for ai! the li.gers. A pair of gloves weighs
approximately 350 gm.

Proiocive morsts,

These apruns are used during.decontamination.af various.contami- . .°
nated objects as.well aa for wbrk at sanitxry processing stations, The.apronsare
made of rubberized material aud are used with protective footwear ard rubber
gloves.

The protective apron is cut like the usual work aperon used for
protecting the chest, abdomen, and hips. The apron weighs approximately
400 gm.

d. Protective Clothing.

. Protective clothing is designed to protect the entire body and is
usually used by personnel of newly activated units and by small units of the
MPVO for work in contaminated areas. A set of protective clothing

(figure 13) consists of coveralls, high rubber boots, rubber gloves, and a
helmet liner. A set may include one protective jacket and a pair of trousers
insteaci of coveralls. Protectiva clothing is intended for protection of the skin
against agents in any combuat form, against contacts of the skin and normal
clothing with radiocactive substances, and finally as protection against powdery
or liquid carriers of germs and toxins,

Protective coveralls are made of rubberized .inatcrial. Tie
coveralls ~onsist of trousers, a jacket, and a hood, which are sewn together
and form -=e unit. The upper part of the hood can be tightened and the lower
part is provided with a collar, belt, and clasps. A lorzitudin«] seam runs
down from the collar A broad chest flap is tastened to the ~~+e:alls slong
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the hem at the left side, and is intended for cuvering part of the neck,  the
chest, and stomach area. The flap has five cilasps, An additional flap is :
provided as protection for the neck. It is sewn to the chest flap of the coveralls L
and :ts skirt is snugly tightened at the throat. The sleeves,containing inside
cuffs, have an additional extended collar to cover both hands up to the fingers.
A strap tightens each cuff above the wrist. When rubber gloves are put on and
their cuffs are pulled above the wrists, the hermetic sealing of the coveralls is
completed,

"FIGURE 13

PROTECTIVE CLOTHING

A. Coveralls, B. Hcimet liner, C. Boots, '
D. Gloves . ‘ e

The trousers also have cuffs and straps for tightening at the
bottom. Before the kigh rubber boots are put on, the cuffs should be pulled
down to cover the shins, and then tightened with the straps (figure 14).

The coveralls are tighicned with a belt at the waist e,

Rubberized coveralls retain their elasticity evea in scve.e trosts.
The coveralls weigh approximutely 3.5 kg.
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FIGURE 14

PROTECTIVE CLOTHING IN COMBAT READINESS

Protective coveralls are made in three sizes. The first size
fits persons up to 165 cm tall; the second, persons from 165 cm to 172 c.n
tall; and the third, persons taller than 172 cm. The size of the coveralls is
indicated by a number printed on the outer edge of the chest flap.

e. Rubber Boots.
Boots are made according to models used by various vra:« ne.
of industry, and by construction workers. High boots are made in u..
sizes, frora 4! to 46 inclusive. The size of the boots is shawn on their
soies. One pair of boots weighs approximately 2 kg.

f. Helmet Liner. .

The helmet liner is the same size for al! snts .7zl teclive
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clothing. It is used to eliminatc all nonhermetic fittings under the chin and

~ along the face line of the hooded part of the coveralls. The helmet liner has a

neck flap and a’'drawstring fo:" tightening. It is made of cotton fabric
impregnated with substances to absorb vapors of persistent agents,

g ‘Protective Jacket and Trousers.

The jacket and trousers are made of rubberize { material. The
jacket is made similar to the upper part of the coveralls. The top par:y of the
trousers has two shoulder straps. An additional strap on the left side of the
top part of the trousers is used to tighten the trousers at the waist line, The
bottom part of the trousers has cuffs and straps sewn on..

The jacket and trousers are made in three sizes similar to those
of the raversdte, Tic ol LI, ookt ie —~arked an ita chest flap: the size of
the trousers can be found on the outside, close to the side fold of the uppe.
part. Jacket and trousers weigh 3.6 kg. As a rule, when the prevailirg
temperatur. is 10°C or above, protective clothing, of both types, is worn only
over underwear. When the temperature ranges between 0°C and 10°C this
clothing is worn over normal summer suits, military summer uniforms, or
cotton overalls used for work. At temperatures between 0°C and -109C, the
protective clothing is worn over woolen suits, garments made of warm cloth,
ski suite, etc. When temperatures range below -10°C, the protective clothing
is worn over quilted jackets and trousers that are worn over warm clothes,
ski suits, etc.

High rubber boots are worn over woolen socks, or over the pio-
tective footwear at temperatures below 0°C, and rubber gloves are worn over
woolen gloves.

When protective élothing is used, the outside air does not p'enetrate

the coveralls, and the natural radiation of heat Ly the human body becomes
disturbed. In order to avoid overheating and to prevent hazards to health (in-
cluding heat stroke), time.limits have been established for continuous wear
of protective clothing. When the air is 30°C and above, the time limit is 15 to
20 min.utes; at 25°C to 29°C, the time limit is 30 minuics; a: "0+ 2800,

the time limit is 40 to 50 minutes;at 15°C to 199C, ihe tiuc limrt e 90 mirming’
to 2 hrwzs; and below 15°9C, the time limit is up to 3 Lours ox longer, '
person can work continuously for 3 to 4 hours in protective cicihing during cold
weathe= In the summer, with a mild wind blowing or in still air, ail the above
time Jimits for continuous usage are maximum limits. At work in the shade,
in wind, or during cloudy weather, physically healthy puopie, whe have under-
gone special training, can, if necessary, use protectiv. zinitiag t 1,4 to 2
times longer. In order to enable a person to carry out continuous (up to 6 hcurs)
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work i‘eéuiring grcat physical effort, shielding coverails made of a cotton
fabric (moleskin) are recommended. The shielding coveralls are donned over
the protective clothing and are soaked with water every 30 minutes fto 2 hours,

h. Impregnated Underwear and Clothing.

In order to protect the entire body against vapors cf ageats that
attack thz skin cr through the skin, impregnated underwear and clothing (i e.,
impregrated with special compounds) should Le used. Although protective .
coveralls and protecctive jackets are airtight, the imgreguated undzrwear and
clothing pass (filter) the air and decontaminate it at the same time, LThe piv-
tection afforded by impregnatcd underwear and clothing is based on the .
chemical reaction of the composition of a given impragnator with the agent,
The impregnated fabrics protect asainst vapnr.of agents. A protective filtering
sei (ZI1%-50), waicl is part ui the equipment of newly activated and small uni...
of the MPVO, includes impregnated underclothes, . pullover tunic, trousers,
cotton coveralis. and @ helmet liner. The set protects against the vapor of
agents for many hoiirs and temporarily prot:cts against contamination by
persistent agents,

i. Care and Storage of Skin Protection Equipment.

All equipment for skin protection should be protected from physical
damage.

Protective footwear and aprons are best stored by hanging on
horizontal bars or ropes.

Sets of protective clothing should be stored in crates at depots.
Sets of rubber boots and gloves, protective coveralls or jackets and trousers,

_and helmet liners should be stored with newly activated and samall units of the

MPVO; i.e., on shelves in bundles tied together by belts trom coveralls or
jackets,

If the protective clcthing becomes wet, damp, or dirty, it should
he wiped with a rag and left to dry before being stored. Cuntamisaicu Livtiilg
should be de.cintaminated before being returned to storage. .

Prctective clothing can be damaged if stored under improper
conditions, [he clothing may become mildewed, and excessive dryness can
also he harn.ial. The most suitable storage condition is an atmosphere having
a relative humidity between 60% and 65%. The rcom whess protactive clothing
is stored should have good ventilation. The best suitable tc. u«- :ire .or Ltor-
age is between 12°C and 16°C.
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All equipment for- skin protectmn must be protected dur:ng storage
-against direet sunshme. :

S

4. Emergency Meaas for Skin Protection.

During evacuation of contaminated areas, the public must use gas
masks and other means of protection against toxic and radicactive substances
and disease-producing germs and toxins., Civilians, who have no equipment for
skin protection (authorized allowances of supply) can use other emergency .. .
items, Ordinary rubber overshoes, rubber shoes, or shoelets, can be used to
protect the feet against liquid agents that cause. Lllsters within'l5 minutes,

The exposed parts of the feet can be protected with oil cloth or with seme otaer
thick fabric (preferably wrapped two or tnree times, ‘with padded newspaper
folded in between). If tied to the soles of footgear, small planks of wood vr
plywpod can give some protection to the feet. After crossing a contaminated
soente:, the eoncrgeasy ogquipinent usea tu protect the teet shoula be taxr  1I]

‘immediately; shoes should be rubbed with bleaching powdes or with some other

decontaraninating agunt and then washed with water.

The wrists and hands should be covered with thick gloves or mittens
when crosring contaminated areas.

Ordinary cloaks and raincoats made of rubberized fabrics, oil
cloth (or oil skins). or Iabrics coated with vinyl chloride, leather coats, coats
made of thick cloth, or drapes, do not allow liquid agents or radioactive
particles to penetrate for 5 to 10 minutes. An overcuar rnade of thin cloth with
a lining prevents the penetration of liquid agents or radioactive particles for 1
to 2 minutes., Quilted and fur-lined winter clothing give much better protectxon
than all of the other types of clothing described above.

In order to protect the skm against vc.pors of vesicant agents or
against the effects of radioactive substances ordisease-producing germs and
toxins, it is necessary to button clothing tightly and to tie the ends of sleeves
and trousers. Ii is also helpful to lift the coattails of the outer garment and
tie them under the petticoat with a scarf fastened around the legs. Children up
to 5 or 6 years old must be evacuated from contaminated areas dressed in
quiited or thick woolen clothes or wrapped in baize blankets.

It should be noted that outer garments used as eni-rgoncy equuipment
for skia protection can become the source of contamination and may lose
their . ‘fectiveness after several minutes. This outer clothing should be taken
off intmediately upon leaving a contaminated ares. ' Loer:z i{s any suspicion
that the clothing might have become contaminated.the -+ -, - sho 2 <pply for
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disinfection, and the clothing should be sent to a decontamination point.

C. Ccllective Protecticn Against Chemica.l Agents,

The collective means for protection are intended to provide pro-
tection against chemical agents, radioactive substances, and disease-produc-
ing germs and toxins to a large group of people, Basic among (iicse means
are shelters, which are specially equipped to protect againat ~hemical agents,
In addition to protection against chemical agents,radisactive agents, and disease-
producing germs, shelters also offer protection against blast waves from atomic
explosions and demolition bombs, against radiation flash and penetrating radia-
tion (after explosion of atomic bombs), against incendiary bombs and {fires, and
against bcmb fragments and debris from damaged or crumbling buildings.

Other places of concealment, although lacking the egquipment for protection,but
which cffer some measynre Af nentantion aoainet weanons naed in air attacks, are

aiso conusiderea as afiording collective protection.

On'y special featuies of equxpment in shelters as they protect
a.gainst chemic2l agents:will be discussed here.

‘ The basic features for protection against chemical agents are gas-
proofing devices and filtered ventilation,

Gasproofing of shelters is the conditioning of the inside premises by
isolating them from the surrounding air. This ik sttaiced by the.construction of
gasproof walls, overhead covers, iatake air loclu, and hermetically tight doors.
and shutters,

The entry door and the door luading from the air locks to the inside
premises are usually made of steel.

All doors are snugly fitted to the doorframes, and, in addition,
a strip of rubber is attached to the edges of the doors. Sealing of the docrs 1s

~ secured with a special pressure device (sliding wedge breechlock).

All possible leaks in the construction of overran < .., ir “larac
where water pipes enter the walls, or in sewerage and heatiuyg =, 2t and
where teleph ne, elecirical, and other wires enter the walls musi be ¢l v, 4
by variou. methods,

i.oose connections in heating and hot water pipes can be sealed with
a nondrying plastic cement, and the pipss can be prutected vath heat-insulating
materials in places where they pass through walls or thro.. n « :.ihead cuvers.
All open spots around cold water pipes can be blocked by applying calking.
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to tarred fiber packing and then by sealing with"mortaf. Wires should be
enclosed 1n galvanized or porcelain tubes where they pass through walls, All
tubes installed in walls or in overhead covers should rest on mortar bases. As
soon as the installation of wires is completed, the openings in the galvanized or
porcelain tubes should be cemented on both sides of the walls or overhead
covers with a special composition.

Ventilation ports can be kermetically closec with shutters, if
necessary. :

Filtered ventilation of shelters and praces of concealment has twe
purposes, First, it should secure the supply of the necerssary amount of
deconrtaminated air to the sheiter; i.e., sufficient air for people to remaiu in
the shelters without gas masks for a long time. Second, the filtered air in
shelters should he knnt ~¢ ~ Lichaw nyaganre than outside. ! This will prevent

the penetration ot contaminated air into the shelter.

Filtered vertilation in the shelters is maintained with the aid of
suitable equipment.

The filtered ventilation system (figure 15) consists of the following:
absorbing filter, dust filter, ventilator, air intake ducts, air supply pipes, and
hermetic valves. ‘
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FIGURE 15
LAYOUT OF INSTALLED FILTERED VENTI..AT'ON SYSTEM
1. Air intake, 2. Blastproof construction, 3. Dust filter, 4. Hermetic

valves, 5. Absorbing filters, 6. Air supply pipe to a shelter room,
7. Hand-operated electric ventilator

l. The difierence in pressure betwaen the irside 2.¢ the cuiside air is called a
_ 'brace, ! '
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The absorhing filter is used to pn;rify outside air contaminated by
chemical agents and disease-producing germs and tosins. The air supplied to
‘a shelter is purified of dust (including radioactive dust) by a dust filter.

The absorbing filter resembles A metal cylinder, which is filled
with absorbers, and contains a smoke filter (figure 16).

FIGURE 16

ABSORBING FILTER

The most common absorbing filters purify up to 100 cu m of
contaminated air in | hour. Depending upon its capacity, a shelter can be
equipped with one or with several absorbing filters forming a column, as is
shown in figure 17,

%’éf’é’/’”’” o/ 'i/r'/wrel‘efe’é’ififz-z i |

FIGURE 17

FILTERED VENTILATION ASSEMBLY WITH <., 53
OF THREE ABSORBING FILTERS
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ventilator,

The column’ (df a scparate filter absorber) is c-on_ncctcdr to the

The ventilator supplies outside air to the shelter.

Ventilators are started by eleciric motors, although some types
of ventilators are hand driven.

The outside air fivst flows .0 the filters via th. air intake ducts and
pipes, and then to a ventilator, before it is distributed inside the shelter. The
air intake ducts are protected by blastproof reininrcements that are used to
reduce the pressure of a blast wave that could penctrate the ducre at the time .
of the explosion of atomic or demolition bumbs or guided 1.issiles. Since the
inside area of a shelter is also protected against demolition, people in shelters
will not feel the effects of a blast wave. All pipes supplying air are outfitted
with hermesic valyew v the venti:aalods ivIie LiC Oulside aix o, the alv '
directed by means of valves to absorbing filters (if the air happens to be con-
taminated), or ihe air is allowed to bypaes the filters.

A3 a rule, shelters have at least two entrances placed at different i
sides, but basement shelters also have emergency underground tunnels, with |
their exits leading beyond the possible danger zone of collapsing buildings. j

|
I

The entrances are fitted with airlocks. There are two doors at e ch
airlock, the outside and inside doore,which provide dual airtight protection.

The airtight outside door not only prevents agni.nstk the possibility of ,
contaminated air entenng the shelter. but also shields against blast waves,
The inside .doar. is'also mrtxght.

Shelters provxded for the cnnhan populatlon are operated by umts
of the self-defense and buildings' organizations of the MPVO., The personne} °
are responsible for the operation of equipment in sheiters. for observance of
rules while the shelters are used during air raids, for starting and stopping
ventilation systems, eic. The teams are also responsible for systematic
inspections of '"air braces: " If an "air brape" is faultv. i.e., if the higher
inside air pressure does not equal 5 mm of a water column while snc-iaif ot
the voiume of air in a shelter is being replaced, deficiencies in niv...-*~- ¢ are
il.uneciately determined and eliminated. The "air braces'" are meaziiia with
bracer-2ters that resemble: sloping pressure gauges (figure 18). One end of
the bra-2meter is connected to a gas tube that leads to the outside of the
shelter; the other and remains open. During the 2vsratise of 2 filtered vent
tilation system, the magnitude of "air brace' is determ: =’ ~:cor'inp to the
displacement of the ievel of the liquid in the glasas tubr. 2 the '.;a.cmeter.
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FIGURE 18

TRACRIA T 22 OR LaliliNg #bidURE GAUGE

All refuges in shelters should foliow the instructions and orders
of the pursonnel in charge, because their safety and protection depend in
large measure upon the proper use ot shelters and upon the individual parts of
equipment in the shelters. 3

As long as there is contaminated air outside no one can enter or
leave the shelter. A gas mask may be put on only on orders of the team in
charge of a given shalter. The gas mask may not be taken off except upon
orders of the same team. Swmoking in shelters is prohibited, and movement
without specific reason is not permitted.

D. Protection of Food, Water, and Articles of Everyday Use Against
Contamination by Chemical Agents.

All kinds of tightly covered dishes can be used for the protection
of food and water.

An excellent siorage place for food can also be found at home in a
refrigerator and in wooden boxes free of cracks, if they ave tiohtlv covered
‘ with som.e type of packing material. It is recommendedthat such boxes L. linca
on the inside with cellophane, oilcloth, or with several layers of na oo,

Flour, groats, and other loose items should be kept in sacks made
of thick fat :ic and should be stored in covered boves. Fresh food, such as
meat, fisk vegatables, and fraits should be stored i:. {ight:; : wvered boxes,

cupboards, vats,or refrigerators; butter and fats should he *. ;. '~ 4 - _.cred
dish of glass or metal.




Dishes, clothing, footwear, linen, - etc should be ‘stored in covered
boxes, tranks, and closets. :

.All storage places, where food, ’gi‘-ain. etc are kept should be as
airtight as possible. Furthermore, food and grain, when stored, must be kept
in a packing container, or be well covered with canvas and other materials.

Artesian wells and other sources of water that produce water from
deep strata of the earth, should be protected against contamination hy booths
erected abcve them, or by sheds and tightly covered lids. Water in drilled
(shaft) wells can become contaminated not on'y th,ough the main inflow openings
but also through cracks in the shaft, especially when contamiasated rain waier

. or sewer water starts seeping ir. Jn urder to avoid sucl contimination the
oute, part of a well's frame should be covered with clay and an area ol 1 1/ io
2 m around the frame should be filled with well compressed clay, up to 20 cm
above the avigino: v, o rxers W oosl Lol datihde UP LU 4D i hgghk. ot ot
be placed on the first layer; this is called a clay pad. The infiow cpenings lead-
ing to wells should be provided with thick and well fitting hatches. I'inally, it
is recom.nended that a shed be constructed over the well.

All means and measures that protect focd, water,: and other articles
of everyday use against contamination by chemical agents, also protect against

contamination by radiocactive substances and disease-producing germs and toxins

E. First Aid after Contamination by Chemical Agents.

in all cases of contamination, the victim should, above all, be
isolated from additional cffects of the agent: a casualty should be evacuated
from a contaminated area.

If, for some reason, the victim has no gas mask, or his a leaky
gas mask, he must first be protected by an emergency gas mask carried by the
individuals giving first aid. If the enemy uses agerts that attack the skin, or
through the skin, it is necessary to examiuc the victim's face and head beforc
the gas mask is put »n. If drops of agent arc discovered, they should be wiped
off with gauze, cotton, or with the tampons found in the ras- casual'y first-aid
kit, =nd only then may the gas mask be put on. .

After the victim has been led or carried out of the cuita . aaced arca
the gas mask should be removed; if his clothing is heavily contaminated, it
mus; be taken off. After this, the victim should be given first aid.
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After contamination by liquid agents that cause blistcrs,the con-
taminated areas chould be treated with compounds found in the chemical
warfare protectxve packet (IPP).

This packet includes a small bottle that contains 100 ml of decon-
tamination liquid. The bottle is contained in a little gauze bag that is packed
in a cellophane or paper wrapper; an additicnal gauze pad is on top of the
bottle. When moistened with the decontamination liquid,the litile gauze bag can
be used to wipe off contamination spots found on clothing. This procedure may
be necessary, when the victun's clothing cannot be taken off (e.g., first aid is
given in cold weather,or cutdoors). The gauze pad can be used two or three
times, aftar- it has been soaked with the decontamination liquid.

Other types of protective packets are also available. There is, fus
example, a packet that resembles a box containing large and small containers
100 Wi N 400, St e favgl cuildaiads among twm nas an ampoule faicd
with powder. There is a device attached to the cover of the box for puncturing
the tops of the containers. After the ampoule is breken, its powder is removed
for mixing with the liquids found in the large containers and this produces a
decontaminating agent. There are in the same box four ampoules that contain
an antismoke compound and four more gauze pads.

Prior to treatment of any part of the skin with the protective packets,
contaminated parts should be thoroughly washed with water.

1f a chemical warfare packet is not available, the surface of the
skin should be cleaned with benzene, kerosene, or just thoroughly washed with
warm water: and =~ap.

The contents of the chemical warfare packets shculd not be used for
treating the ey=s. Eyes should be washed with a 2% solution of baking soda.or -
with clean water. ' :

After coniamination by vapor and fog of blister agents,it is
necessary to wash the eyes and rinse the mouth, nose, and throeat.

After contamination of the respn-atory organs, it is necerc: r, iu
direct the victim to a medical station immediately after first aid ha o e,

Upon contamination by prussic acid, first aid should be given
within the . ™ortest possible time; otherwise the vietim may die.




As s00n as the victim can be protected with a gas mask, the
ampoule wrapped in cotton or gauze and containing amyl nitrate, should be
crushed and put under the facepiecc of the gas mask. The victim should then be
removed to fresh air, his gas mask taken off, and, as soon as practicable, sent
to a medical station. If the victim's respiration is very weak, or has stopped,
he should be given artifical respiration prior to being sent to a medical station.
He should, ‘at thie same time, be given amyl nitrate and oxygen.

Aiter contamination by vapor or fog of Sarin and tabun, first aid
should be given in the same way that was describe? [or contamination by
prussic acid.

If liquid Sarin or tabun comes in contact with the skin, the place
should be treated with a 15% aqueous solution of ammonia, and contaminated
clathizmz chr 1! he romincod,

After contamination by carbon mencxide, the victim should either be
given a gas mask with a nopcalite {ilter or be taken from the contaminated
atmosphere. His clothing should be loosened, his body warmed, and oxygen
administered. If the victim loses conaciousness and stops breathing, artifical
respiration should be applied simultaneously with the oxygen, or with a
mixture of oxygen and carbon dioxide.

After contamination by tear gas,the first aid can be limited in most
cases to giving the victim a gas mask and taking him out of the contaminated
atmosphere. A prolonged irritation of the eyes should be trcated by washmg
with a 2% solution of baking soda or with clean water.

: + © . After contamination by irritants that attackthe uppci— respiratorytract, .
the mouth and throat should be rinsed with water, and the nose shoulu be washed

" with a 2% solution of baking soda, with a 3% solution of boric acid, or with
clean water. The victim should inhale the antismoke.compounds found in the
chemical warfare packet.

After contamination by ruffocating agents.the victim, protected by
. a gas mask, should be taken out of the contaminated atmoapherc. lic suust not -
bhe allowed to move unassisted, even if he insists that he is fc*l v Ay
physic. stress imposed upon a victim of suffozating agents tunde te yziavate
the effe-ts. Clcthing should be loosened and oxyger. administered; the victim
should ° : kept warm and in complete rest. Under no circumstances should

artificai respiration be administered, because it ™2y ca e~ injury !.o lung

tissues. If the eves, nose, and throat are affected, thes =0 --.1d b+ =inged with
a 2% solution of baking soda, or with clean water.
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F. identification of Chemical Agents.

Successful utilization of the various means and measures for pro-
tecting against chemical attack can be secured with: (1) early detection of
agents in the air, on the ground, in water, or on various objects; (2) quick
identification of the nature of the agent prezent; and {3) instantaneous warn-
ing transmitted to the public about the imminent danger.

The agents can be detected and identified wich the aid of special
devices, and by their external characteristics,

. .
Agents can be detected and identifiad by odor and ir-itant effects

only when a person fails to put on his gas mask in time during a chemical
attack by the enemy, or when the gas mask being used develops leaks. It is
prohibited to suggest det:ct’- 1 Ilirriflzodio- af pgonte by theiv adar and
irritant effects, because the procedure is too dangerous to health and life,
Futhermosre, some 2gents have neither odor nor irritant effects.

There are special devices for the detection of agents, which show
the chemical reaction of agents to certain substances, i.e., to the so-called
indicators, The indicators change color only whea.specific.agents react .:
chemically with specific indicators., There must be a specific indicator in
the detection device for every agent or group of agents. Detection and identi-
fication of agents with the aid of special devices is, cansequently, the safest

and most dependable and convenient method.

There are several types of devices available for detecting and
identifying agents, These Lave been issued to the self-defense teams and to
other organizations of the MPVO.

The simplest device is the Simplified Detector (UPI}. It resembles
a flat metal box, in which a set of glass indicatcr tubes is assembied, and it
has a2 small hand pump. The pump's headpiece has an interchangeable smoke
filter. There is also an instrument for breaking the ends of the glass tubes,
a calibration table listing variations pertinent to the indicatora' colors, etc.
The presenc» of chemical vapor is determined by pumping containiaadcd bi.
into the indiLator tubes. The pumping is done with the pump nto wilcl =~
indicator tub~ .:an be inserted. If it becomes necessary to determine th-
prescnce in the air of vapor, which kas some admixture of smoke and the
smoke migh. change the color of the substance in indicator tubes, a headpiece
with & smokz filter is put on the indicator tube connected to tie pump, The
smoke filter will eliminate the possibility of sinoke reaching an indicator tube
and reacting with its contents. The vapor can, however, f.: Jrzeiv
through the smoke filter and enter the indicator tube. '




The instrunients for chermical reconnaissance are more efficient.’
They can determine the presence of agents in the air, on the ground, and on
various objccts, and they can identify agents absorbed into the ground or that
havc contarainated food. These instruments are equipped with a gadget that
cnables taking of samples of contaminated matcrials, soil, and snow, and also
samples of particles found intoxic smoke. These samples can be analyzed at
a laboratory,and thus a timely detection of new agents or detcrmination of their
nature is facilitated.

: G.  Means and Methods of Decontamination,

1. Determination of the Meaning of Decontamination and Classi- '
fication of Decontamination Methods,

Decontsrpinntinam i= 4he mvacpne of nantwalizing tarrain. nremises,
and various cijects contaminated by chemical agent:.

The methods oi decontamination are¢ listed below.
a. Chemical.
In chemical methods, chemicalagents are decontaminated with the
aid of substances that react chemically upon the agent. The agents are

destroyed by being changed into harmless compounds or compounds having
little toxicity. ‘

b. Physical.

In physical methods, agents .:e¢ washed off with the aid of solutions:
. that remove the agents mechanically from contaminated surfaces, venttlat# thc
. eurfaces, and isolate them from other contaminated areas., :

c. Physical-Chemical.

In this method,agents are subjected to evaporation and to simulta-
neous decomposition by streams of hot air or steam, by varil.,, i
. Natura' decontamination should also be mentioned here :3 1{ o a0 Anerating
“of agencs. or if it results from decomposition of the agent becauss o’ * -.ility,
or da..pness of the ground. C

The compounds and tecknical means and devices with which
decontamirnation is usvally carried <ut arc very diversified. The relection of
a method depends on the agent to be decontaminated z:. ti.L .unattions under
which this agent can be made harmless.
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2. Dccontaminating Agents.

Decontaminating agents arc substances that react chemically with
chemical agents in such a way that the agents being deastroyed either form
harmless substances or substances having little toxicity.

a. Bleaching Powder.

Bleaching powder is onec of the main deconiaminating agents. [t is
a white powder and containc 28% to 35% of active chlorine (the amount of active
chlorine characterizes decontaminating capacities of many decontaminraiting
agents). Bleaching powder is a very unstable compound; it dec~inposes rapidiy
in the air by absorbing carbon dioxide and particularly moisturc, losing its
decontaminating properties and forming lumpe. High temperatures anc light
also have a deteriorating effert A= Wanrking nawder, Cangennently, mansy
Siedauiivus are wsken during transport and storage of bleaching powder, The
p'owder is usually stored and transported in wooden barrels of 50- to 10C-liter
capacity. If a barrel has been spened but has not been completely used, it is
necessary to cover the top of the remaining powder with a layer of sand or saw-
dust 5 to 10 cm thick, and to cover the barrel with a lid, Bleaching powder
should be stored in dry, dark, and unheated places, where it can be checked at
periodic intervals during dry weather.

Eleaching powder reacts strongly upon metals (especially capper)
causing their corrosion. Consequently, all metallic parts of equipment used for
wors with bleaching powder should be well painted, and upon completion of the
work the parts should be carefully washed, wiped dry, and lubricated. Bleachs
ing powder should not be used for the decontamination of either fine mechanisms
or polished metallic surfaces.

Human skin affected by bleaching powder hardens, becomes rough,
and cerakks| mucous membranes become inflamed. lcaching powder destroys
and bleaches clothing and damages footwear. Consequently, a gas mask should
be used, and the agents for skin protection should be available when working
with bleaching powder.

fleaching powder is used for the decontamination vi susfzca~ mrn-
taminated by muastard, lewisitc, and nitrogen mustard. The reactivn oi iz
Meaching pe vder upon these agents in liquid form is not only vigorous, but is
alwvo associat-d with a considerable emission of heat; at times, even a flash
of flame is vi.ible. Consequently, precautionarv measures (s:uch as mixing of
blcaching powder with water, sand, or soil} must be adopted during decontamina-
tion of any locality highly contaminated by _agents in liadid fo, =,
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) ’ The specific consumption rate of dry bleaching powder for decon-
tamination purposes ie 400 to 500 gm/8q m of area contaminated by mustard

“or lewisite. This raie is doubled if an area is contaminated by nitrogen

mustard. Dry bleaching powder is used ior decontaminating streets, town
squares, yards, bridges, and open fields covered with low vegetation (up to

10 cm]. Bleaching powder reacts poorly with chemical agents at tempcratures
below 50C, making it unsuitable for decontamination during cold weather.

Bleachinyg powder can be used as a zlurry {or decontaminuting
wzlls, weapons, and other vertical surfaces, and for decontaminating wooden
parts of equipment and vehicles, heavy objects nit.de of metal, and glass

‘surfaces. Bleaching powder can also be used as miilk of lime icr decontamia-

ating some flat surfaces and objects,

One or two parts bleaching powder are mixed with one part water
\by vusue] tv Iake @ siurry, but only one part bleaching powaer is ww ™
mixed with two parts water to prepare milk of lime. Milk of lime and slurry
are prepared immediately prior to deccatamination, because they decompose
quickly. The consumption rate of slurry is 1 1/sq m of horizontal surface and
up to 2 1/8q m of vertical surface. The consumption rate of milk of lime is
2 I/sqm. The areas decontaminated by bleaching powder become safe for
crossing in ovdinary footwear withir 30 minutes after decontamination.

b. ‘Two-ThirdsBased Salt of Hypochlorite of Calcium

(23°C GK).

This is a white powder with anodor like that of chlorine; it is
approximately 56% active chlorine., It is not soluble in water. A solution of
one part of salt to four parts of water (hy volume) is used at temperatures no
lower than 50C for decontarminating weapons. equipment, and certam parts of
the ground. . - <

c. Suifuryl Chloride (DZH).

This compound is a yellowish transparent liquid with a sharp
odor. It has up to 60% active chlorine. Its vapor e¢areas couching, suffocation,
lacrimation, and skin irritation. Liquid sulfuryl chloride rau.,Lh burns,

‘coprodes metal, aand damages clothing and footwear. It roacts woi- o i

musiavd, lewisite, and nitrogen mustard in winter and sumrmi~x, byt .i1s

parii ularly valuable for decontaminating the ground during winter when
bleac..ing powder and two-thirds based salt cf hypochlorite of calcium cannot

be usad for these purposcs. Thus. sulfurvl ehl.cide {v .“..‘xuy mtended for
decontaminating the ground at temperatures below §9." " lgour !ia its pure
state orras a 50% solution with dichlorcthane. Its consumpt.on iate:80.8tol 1/sqm.
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“d. Sodium Sulfide.- .

This compound is a solid grayish-brown massg with anwunpleasant
odor of hydrogen sulfide. It dissolves well in water and alcohol. It may be “
used for decontaminating thick wood, metal, and glass surfaces, and ground
contaminated by lewisite and agents of the Sarin type. A 30% aqueous solution
of sodium sulfide is sufficient for decontaminating various objects, and a 10%
aqueous solution 1s suitable for decontaminating the ground. Scdium sulfide, in
its solid state or in gclution, causes burne, destroys tissues, and damages
footwear. '

e. Caustic Soda.

Caustic soda resembles small white or dingy-looking chunks. It
has a high absorption rate of moisture, and it dissolves in the air. Its aqueous
salutianeg cns ha gend o lconntimundiiag e grouial and premises contasn-
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inated by agents such asylewiuite, or those of the Sarin type.

f. Monochloramine B (DT-!).

This compound is a yellowish crystalline substance with an odor
of chlorine. It dissolves well in water and alcohol. It is used in aqueous or
aqueous-alcohol .olutions for decontaminating skin, hair, clothing, and thin
metallic objects contaminated by persistent vesicant agents.

8. Dichloramine: B (DT-2).

Dichloramine is a white or yellowish crystalline powder with an
odor of chlorine; it contains up to 61% active chlorine. It does not dissolve in
water. It dissclves readily in dichlorethane but with difficulty in carbon
tetrachloride, especially during winter. It is used ir. a2 10% solution with
dichlorethane for decontaminating metal and wooden objects contaminated by
persistent vesicant agents. Its consumption rate is'0.5 ¢c 8.7 1/sq m of
surface to be decontaminated.

h. Dichloramine T (DT-2T).

This compound is a yellowish crystalline powder with =n .-
chlorine, 't contains 59% active chlorinc, It is uscd (like dichlora::
a 10% soluti-n with dichlorethane for decontaminating metal and wooden
objects cont .minated by blister agents.

ne B in
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i. Hexachloromelarnine (DT-6). o

Hexachloromelaminc is a yellowish crystalline compound with an

odor of chlorine. It does not dissolve in water, but dissolves well in -

dichlorethane. It is explesive in its dry state, and it is,therefore, stored in
solution. It i3 used as an 8% solution with dichlorethane for decontaminating
metal and woodcn objects contaminated by persistent agents of the veaicant

type.

j. Ajueous Ammonia,

- Aqueous ammonia is a transparent aqueous soiution containing 20%
to 25% of ammonia (aqua aramonia). It is used for decontaminating skin duc
hair contaminated bv Sa=in A= linuid tahun, It also can be used for decontam-
inating objects contaminated by diphosgenc, lewisite, and agents of the £ -7:
type. Aqueous ammonia destroys these agents in their liquid and vapor forms,
Aimmonia vapor oWtained f:om cylinders or froin bicarbonate of ammonia
{a white crystalline substance) is mixed with an aqueous vapor and is used for
decontaminating clothing contaminated by persistent agents. The ammonia is
essential for neutralizing hydrochloric acid and its vapor, which form during
decomposition of agents by hot steam. The neutralization is necessary
because hydrochloric acid and its vapor cause damage to clothing.

k. Hot Water (70°9C) and Steam.

This combination destroys many agents and is used for decontamina-
tag linen, clothing, and items made of rubber contaminated by vesicant agants.

1. Hot Air (609C to 100°C).

- Hot air causes evaporation and partial destruction of many agents.
In the absencﬂ of more effective means, hot air can be used for decontamiuating
linen, cluthmg, and items made of rubber thut are contaminated by Sarin or
tabun; it can also be uscd to decontaminate leather, fleecy and rubber items,
oil-treated fabrics, feclt boots, padded jackets. and t2-pnulins contaminated by
blister agents. Hot air for decontamination of these arti=ies is usuaily )
combine 3’ with hot steam and ammonia. This method of devanta ..o+ o
callev ¢he air-steameammonia process. ‘

A blow torch can be used to decontaminate articles by burning.

" Decontamination with fuels can Le carricd « - iy oo o Nimited
scale in the absence of other decontaminating agents asnd unde1 (.omplete fire
safety control.
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3. . Local Decontimination Agents.

In the absence of agents for decontaminating street and road . o
. surfaces, or for decontaminating solid and smooth ground without vegetation,

or objects made of wood, brick, concrete, etc, which have been contaminated
by persistent agents, local decontamination agents can be used. Among these
are dry and pulverized clay, loam and peat, slaked and unslaked iime, dolomite,
mari, various ashes containing alkali, and liquid industrial re”ise that contains
alkali, or active chlorinc.

Decontamination, in which local decontamination agents are to be
used, should not be done at temperatures below 0°C.

The consumption rate of dry local decontamination agents is 1 kg
to 2 kg, and that of liquid agenis | 5 tn 2 l/ac mef area to be decontaminated.

4, Solvents.

There are many organic substances that will readily dissolve
chemical agents. This characteristic of solvents should be used for eliminating
persistent agents from surfaces of materials and objects that do not allow
agents to penetrate them; e. g., metal and glass surfaces and the surfaces of
glossy items made of hard stock wood. Solvents cannot eliminate agents from
porous materials, and solvents cannot neutralize agents. As agents are
removed from contaminated surfaces, the solvents hecome harmful and they
should either be destroyed or neutralized,

The following can be used as solvents; kerosene, gasoline, crude
oil, alcohol, benzene, dichlorethane;. carbos tctrachloride, etc.

5. Decontaminating Agent Solvents.

Dichlorethane dissolves dichloramines, hexachloromelamine, and
sulfuryl chloride. Dichlorethane is a colorless or yellowish, toxic liquid
with a faint and pleasant odor; it does not dissolve in water, or mix with watar;
it does not react with'metals and does not freeze in winter.

Carbon tetrachioride dissolves dichloramines ard aulliury. v bz o .
Carbon totr chloride is a colorless liouid with the sweet odor of chivsotorm.

It is not ucec as a solvent in winter,

£, Isolatiug Materials,

Isolating materials are usad for the constructica.of passages
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. through sectors of a contaminated area; they can also be used in the absence
of decontam. matmg agents .

: . Paraages can be filled with uncontaminated soil, sand, coal
zlirkcrs, sawdust, etc. If trails must be built, they should be paved with
planks and be provided with little wooden bridges made of poles, bricks,
sheets of plywood, etc. Small sectors contaminated by liquid agents should be
filled with nawdust, sand, coal dust, or other porous materials. These .
materials absord basic substances of iiguid agents and the.r vapor: Ia scme
instances, they assist in a partial decomposition of the agents, although they do
not provide complete decontamination of contariin :ted surfaces. Any porous
material that has absorbed an agent must be removed and either destroycd or
neutralized by decontamiration. ’

Some paints and lacquers having a special composition that resicts
the ot coentiyn of porsuiont ageats Can ai1so ve inciuasd among the 1xuin’
‘materials, These lacquers ind paints protect.some objects against the destruc-
tive effects of agents and can be decontaininated much easier.

1. Deconiaminatiun Vehicles, Devices, Installations, and

Aggliances .
a. Sieve-Wheelharrow.

A vieve-wheelbarrow is the simplest device generally available to
personnel of the MPVO for decontaminating small areas of rough terrain
{gutters, ditches, craters left by chemical aerial bombs, etc) with powdered
decontamination substances.

. The wheelbarrow, which looks like a wooden box with its handles
folded back, has a sheet iron bottom with a Luilt-in sieve, and it is used for
gcattering decontaminating agerts. The holes in the sieve are 5 mm in dia-

‘meter and are placed at intervals of 1.5 cm. The box is 75 cm long, 50 cm
wige, and 18 cm deep.

The device holds 20 kg of bleaching powder: an area of approx-
_ imatcly 50 sq m can he decontaminated in 3 minutes with one loud oi bieaching
powder scattered at an average density of 400 gm/sq m. Th: <aov v, siien
capac 'ty of the wheelbarrow is 750 sq m/hr. ‘

The device can be reloaded in approximately | minute.

The sieve-wheelbarrow is operated by four ... 1. ; tv zarry the
decontaminating agent and reload the device, and two ¢cperats vae device.
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b.  Wheeled Decontamirating Device {(VDP).

The device is used by personnel of the MPVO for decon-
. ~ taminating small level sectors of the terrain, yards, sidew1lks, passages,
oo , : etc with powdered decontaminating materials.

The device is a metal box (bin) mounted vn 2 two-wheeled cart.

- S The cart (figure 19) is cquipped with a shaker, sisier regulator.,
and a shifting device for idling, forward, and reverse.

FIGURE 19

WHEELED DECONTAMINATING DEVICE (VDP)

1. Lever, 2. Switch coupling

The shaker is located in the box above the axis cf the device. When
the device is in motion, the shaker turns and loosens the decontaminating
agent assuring uniform sifting. '

The sifting cortrol permits changes to be made in sifting rates
from 200 to 1000 gm/sq m.

The shift device, which changes from idlc to forward nn2 rov-
is pogiticre~ on the right side of the cart. It consists of a clutch arnnnected
to the operating axis; there is also a lever for moving the clutch. This
enables the nine in the bushings on a wheel to make a contact with the clutch
(operationai running), or to become disengaged from th~ couptz= {idling).
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The device weighs 53 kg.

The box (b:n) holds approximately 55 kg of bleaching powder. -
The width of each sirip decontamirated is approximately 90 cin. In 5to b
minutes, one load of bleaching powder allows decontamination of an arca of
approximately 125 sq m with a rate of sifting density of 400 gm/sq m. The
decontaminating capability of the duvice is agproximately 100 to 1000 sq m/hr.

Three individuals operate the cart: one pushes the cart using a
hand grip; two carry decontaminating material aud load it on the cart. Reload-
ing requires approximately 1 minute. Because of some deficiencies, the pro-
duction of the VOF device has been discontinued and another device is being
manufactured instead.

c. Wheeled Decontaminating Sower (SVDP).

The wheeled decontaminating sower is a new model of the z2uove
cart. It is a cvlindrical bin mounted on a two-wheel cart (figure 20). As the
sower is sushed forward, the bin, operated by a special working principle,
is agitated and siits ¢econtaminating agents uniformly.

FIGURE 20

WHEE LED DECONTAMINATING DEVICE (SVDP)
The device weighs 55 kg when empty.
The bin holds approximately 80 kg of bleuching powdar, 1he width

of ea.h decontaminated strip is 1 m. One load of bleaching powder decon-
tami: ~tes an area of 200 sq m in 3 to 4 minutes,
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Three persons operate the device: one pushes the ~art forward;
two carry decontaminating agents and load them on the cart. Reloading
requircs approximately 1 minute. -7

The decontamination capability of the device is approximately 2000
sq m/hr,

d. Ground Decontaminating Apparatus (PDM).

This device is used hy personnel of the MPVO for decontaminating
large areas with powdered decontaminating agents (figure 21). The apparatus
is a wooden frame attached to the body of a truck. Ths frame has one rear
wall and two side walls. The truck ¢2jl bzz~d lowered down 45° angle
provides *he fourth wall for the device. The walls of the frame and the trucl.

tail board connected to it form the bin. The sifter roller is positicned in the
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lower part of the bin, 2" .
the sitter roller is provided with a drive sprocket wheel, which is connected
(by a chain) with the driving sprocket wheel mounted on the left rear wheel of
the truck. = '

oV e 1.3 “ T, -~ L
R Lol S Ulr o, The Icft o2d

FIGURE 21
GRGUND DECONTAMINATING APPARATUS {PDM)
1. Pin, 2. Sifter roller, 3. Guiding boards, 4. Transverze shii-
ting board, 5. Sprocket wheel with 14 cogs, 6. Sprocket wheel with

8 cos, 7. Bracket, 8. Chain, 9. Truck wheel (truck), 10, Side
boasds, 11. Recar board
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The truck is loaded with a decontaminating agent packed in barrels
or in bulk, in amounts suitable to the capacity ot the truck. Two or threce men
on the truck are the assigned service crew. Working with shovels, they vefill
" the bin with decontaminating agents uniformly and continuously.

As the truck moves, thc sifter roller revolves and scatters
decontaminating agents uniformly over the ground. The truck travels at A
speed of 10 to 12 km/hour during operation. The density of sifted agents
varies between 400 to 500 gm/sq m. Each turn »f the truck produccs a
deccntaminated strip approximately the width of the body of the truck.

e. Truck-Towed Decontamination Device (PUF).

This equipment opcrates in the same way as the PDM device. It is
attached to the folltrwine tunar af tpurk- GAZ-51, GAZ-A3. and ZIS-150. The
_basic parts c1 the device are the bin with its sifter mechanism, and the caein
drive, which extends frocm the hub of the rear right wheel of the truck to the
shaft of the drum with its sifter mechanism. The bin ja made of metal and is
equipped with a control lever with which the density of sifting can be regulated.
The operational features of the PDP unit are the same as those of the PDM
device. ' ‘ : :

The bodies of the GAZ-51 and GAZ-63 trucks can be loaded with
1300 kg to 150C kg of bleaching powder; the loading capacity of the ZIS-150
truck is up to 2500 kg. Consequently, at an average consumption rate of 5.5 kg
of bleaching powder per sq ni, one load can cover between 2600 and 5000 sq m
of contaminated area. The PDP device is operated by special units of the MPVO.

f. Portable Decontari:ination Device (RDP).

This equipment is used for liquid dccontaminating agents or for
solvents and is for decontaminatior. of various weapoas, pieces of equipment, ’
and other objects contaminated by persistent agents. This poriable decontam-
inating device can also be used for decontaminating contaminated air in closed
areas. The device is especially suitable for decontamination of vertical
surfaces, - ) e ST L

3

The apparatus (figure 22) is 2 metal tank that is filled 2! -
decor..amination liquid. Air pressure is buiit up in the tank wich the air pump.
The pr:ssure forces the decontaminating liquid out of the tank, into the rubber
hoge, -nd through the outflow hoce. When the liquid reaches the nozzle
througsn the open petcock, it escapes in spray furm and sprinkles the object
being decontaminated.. One persancarries the device ¢:. iia .ack. The operat-
ing capacity of the device is 8.5 liters. It weighs approximately 8.5 kg empty,
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and approximately 18 kg when full, Th: length of the spray is 2 m. Diuwving ;|
deccntamination, the spray nozzle is held at a distance of 30 cm to ) cin 1.
the surface being decontaminated.

FIGURE 22

‘ 5

PORTABLE DECONTAMINATION DEVICE (PDP)

1. Tank, 2. Opening, 3. Casing cover, 4. Strainer,
5. Lugs, 6. Little bow, 7. Balance beam, 8. Support-
ing scraw, 9. Draintube, 10. Outlet filter, 1:. I .1
atraps, 12. Piston cylinder, 13. Cap, 14. Fisto.,

i%. Rod, 16, Valve ball, 17. Spring, 18. Openin; @ -

y ’ pumped air, 19. Air tube, 20. Clamp, 21. Outflow lios-,
s 4 <2, Spray nozzle, 23. Petcock, 24. Stem in idle pasition,
: <3, Handle, 26. Box for spare parts
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g. Decontamination Tank Truck (ARS). -

- This truck is operated by special anits of the MPVO. The truck
is used for 'decontaminating streets and squares with decontaminating (dis-
infecting) solutions, The vehicle can also be used for decontarniinating
vehicles.

The APRS vehicle (figure 23) has a tank mounicd on the chassis of
a ZIS-151 truck; it is equipped with mechanical and hzvd-operated pumps and
a system of pipe lines, Its operational capacity is 2500 liters. Decontamin-
atirng liquid is poured into the tank through an opening on top. The raechanical’
pump, which is operated by the truck engine, is used f{or refilling the tark w.ith
liquid. The output of the mecharnical pump is up to 300 !/min. A hand-
operated pump is used when the mechanical pump is out of crder, The output
of the band-operat:d pump is 40 1/min. Thc pipe lines are controlled by a
system of tubes »: 1 . 1. 0 ol Lo Do tnak o B Lo with dednotr et iy
liquid directly from barrels or other containers; they are also used to deliver
the liquid via distribution tubes to the epray nozzle (decontamination nozzle),
which is lucated at the - 1d of the tank,

FIGURE 23
DECONTAMINATION TANK TRUCK (ARS)

The tank truck travels at a speed of 5to v km/hr w... - i wutamin-
ation ir ueing carried out. Thorough decontaminaticn require: two ur four i
turns of the vehicles over the same area.

The tank is equipped with a header for eight connecting pipes, which
have a correspending nuniber of hoses and spray nozi'a» f:p ue - in the denanta
ination of motor vehicles. Simultaneous decortamtizvien of several




motor vehicles {up to eight) or other objects can, conseq - «rv, o

For decontamination operations,towns and raral areas can also
use many other vehicles, devices, and improvised means, such as equipment
of the building and highway construction departmenta or of some branches of
industry. -

Among the motor vehicles empluyed in rural areas the following
can be used for decontamination: sand scatterers, watering trucks, sweeper
trucks, snowplows, and other vehicles.

h. Sand-Scattering Truck.

Sand-ecattering trucks are used for strewing sand on streets and
sidewzlks covered with ice. A sand truck provided with a bin and a sifiing
machanism can be used to decontaminate the ground by scattcring decontamin-
atingagents, The PM-1 sand arattnvnria rrmmr»donfhe chassieof the 7ZIS-]150
truck. iis capacity is 2.5 cu m and the width of dispersion is 6 m.

i. Watering Truck.

Watering trucks (figure 24) can be used in decontamination opera-
tions for washing surfaces of streets and gquares with water, and for
decontaminating and disinfecting with solutions. Some types of water trucks
can be equipped with plows and brushes for cleaning and sweeping (figure 25).

FIGURE 24
WATERING TRUCK

Water trucks can a«ls0 be used for decontaminating vertical surfaces.
Plows and i‘rushes can be used for cleaning, prior to decontamination, mud
and snow fiom hridges contaminated Ly chemical agsrtr, Uho PM-8 water
equipment is mounted on the chassis of a ZIS-150 truck., » [ .z c- zoity is
6000 liters, the width of washed strip is 6 m,and its opesztionai speed is 5 to 6
km/hr.
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FIGURL 25
WATER TRUCK EQUIPPED WITH PLOW AND BRUSH

SWETSECT dauch.

The sweeper truck (figure 20) is used for sweeping and cleaning
rubvish from bridges. 1t can also be used for cleaning dirt and rubbish from
bridges prior to chemical and radiological decontamination, and also for
scrubbing wet decontaminating (disinfecting) agents deposited on bridges.

FIGURE 26

 SWEEPER TRUCK

k. Snowplows, Snowshovels,and Snow Loading Equipment.

These vehicles (figure 27, 28) and oth~» venicles for snow removal,
can be used for cleaning snow contaminated by toxic ¢+ == “sact » agents or
s.iow polluted by decontaminating agents.
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FIGURF 27
SNOWE LOW

FIGURE 27
SNOWSHOVEL

o } A snowplow clears a 2, 6-m-wide strip, removing snow up to
25 ¢m deep. Its speed is 25 km/hr. A snow plow attached to a tractor clears
an 8-m-wide strip at a speed of 1.5 km/hr.

1. Miscellaneous Vehicles,

Among the vrhicles used in raural areas, lime spreaders and
manurc spreaders can be useful for decontaminating purposes. Various
spray pumps, hand-operated and mechanical, can be used for decontaminating

\‘-. the ground, buildings, and other objccts with decontaminating solutions.

Buildings, factory equipment, machines, beunches, cvic can

decontaminated with sclutions applied with paint sprayers, Cemuny .. "0 v !
and other ecou.pment used in building construction can be nused fnr spicarg ¢
slurries.

Graders, buildozers, scrapers,and other maclinery emnployed in
highway construction can be used for removing top soil ¢ ' -~ inate: b
radioactive or toxic agents. The D-165 heavy grader serapes 4 iayer of soil
up to 3 m wide and has a capacity of 2.to 3.5 linear km/hr, Thc D-157
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bulldozer. wkhich is opérated with the C-SO tracter, e . T
and bas a capacity of 1.5 to 6 hectares per shift. The D- 188 scraper is

equxpped with a 3.15-m-wide blade, and has a capacity of ] linear km/hr.

A brushwood ripper should always be used prior to decontammatm,_,
places covered with brushwood. The D-174 brushwood ripper, which is used
with the C-80 tractor, clears a 3.5-m-wide strip of bushes; its capacity is 1 to
3 linear km/hr,

Various types of steam-operated equipmer. found in factory areas
or assigned to the transportation system,can be used for decontaminating w1th
steam. ,

Bucking houses (lauvndries) are equipped willi special boilers or
tanks that are used for decontaminating articles made of cotten or linen, and
articles made of rubber or rubberized items, which are boiled in water solution
containing ~nhvdr...c & voum Lorstaade,

8. improvised Decontanuination Devices.

Various .aprovised decontamination devices can he used in the
absence of standard oaes.

Shovels, for example, can be used to scatter decontaminating agents
and rakes and brooms can be usecd fcr mixing the substances and spreading them
evenly. Showvels, scrapers, and brooms can be used to remove contaminated
snow. Buckets, paint brushcs, soaked bast brushes, and mops can be used to -
decontaminate buildings by applying slurries made.from decontaminating agents.
Liquid decontaminating agents, solvents, and fuel mixtures can be spread with

watering cans anc other devices.

9. Methods for Decontaminating Installations Contaminated by
Persistent Agents.

In urban and cther populated areus, attention during decontamination
should be given first to the craters left by explcded chemical aerial bombs.
then to building passages through contaminated sectors in c'du to evacuate
casuaitiez and the pcpulation; next, decontamination should® tu .0, sectore
where v.scue work and emergency maintenarce work wou’r.' Lo beeaerd fxrs;.
Ali remraining contaminated territory including buildings should thea be
decont? ~ainated. The {first efforts should be dire’cted to decontaminating sect.rs
and installations that are essential to the restituilcn ! tie normal activity of the

town, populated area, or.industrial center.
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Areas that cannot be decon:ammatvd hy asailable means and
sectors closed to the population for a prolonged time should be lefl to the
natural decontamination process. Such sectors should be enclosed and
marked with warning signs.

Craters left by chemical aerial bombs can be madc harmless by
filling with dry decontaminating agents or by spraying with decontaminating
solutions. If dry bleaching powder is used, it should be mixed with dirt and
3and, or sprinkled with water to pravent ignition that result: from reaction
of the powder with chemical ag=ats. Debris thrown out of bomb craters by the
explosion should be collected and dumped back into the boinb crater, and the
crater should either be filled or sprayed with decontaminating agents. Ifii
ia found to. be coutaminated by liquid agente. terrain around the bomb crater:
shculd be neautralized by decontaminating agents.

Paths throa-‘s cess T 023 mvnae Heyndd ba as Yoo ot A€ aee aide

‘iney can be made using uecontammatmg agents or in .provised floors, by
building raised pathc 8 rm to 10 cm high of 1sclating materiais, or by
removiry 8-cmt 10~cmdeep strips of contaminated snil in an open field and
20-cm to 25ccm deep strips of contaminated snow, Floors can be built of
poles, boards, bricks, or cther materials. Bricks or logs hhould be placed
under the floors, if they are built like little hridges of boards or poles. The
boards should overlap one another where they meet in such a way that the ends
of the top board~ face the direction in which people are going when passing over
these bridges, This is necessary to prevent individuale passing over the bridges
from: stumblirig over the boards and rtepping into contaminated places. The
construction of floors and paths of isolating materials is only a temporary
measure, After evacuation, all raised paths and floors should be removed to
specially prepared areas, and the paths shonld be made harmless by decontam-

inating agents.

Streets, squares, and yards, with artificial surfaces, should be
decontaminated during warm weather in the following way. A contaminated
sector is first sprinkled with dry decontaminating agent and it should then be
sprayed with water (0.5 1/5q m) for 5 to 10 minutes. As the slurry of the
sprinkled decontaminating sgent starts forming, it should we sc.wiora &0t
stiff brush o~ brooms, cr 1t should bc swept by cleaniug trucks., Tuw - tire
and scrubbing rontribute to the better mixing of chemical agenis and doc. . Liise
inating agents. and this speeds decontamination. After twc or three scrubbings,
the decontarn:.nating agent should be waslied oif with water, and either cleared
 away with brooms and shovels or with sweeper trucks

In strong winds,a contaminated sector should be spra, od with
water prior to decontamination and then sprinkled with 2econtaminating ag.nts.
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' addxtxonal spraying of water is not necessary.

o

The same procedure should be used, if sireets, veua: Gy Bh e o wmr oy
dusty. ur: highly contaminated. Dirt and dust should be washed off to the
sewerage system and, after the decontamination agent has been scattered.

Streets, squares, and yards with artifical surfaces can also be
decontaminated during warm weather by using aqueous solutions.made of two-
thirds based salt of hypochlorite of calcium, and by aqeous solutions of alka.h,
if the area is contaminated by liquid agents of the Sarin type.

After decontamination of asphalted surfaces, it is necessary to
determine kow complete the results are, and, il they are incamplete,
decontamination must be repeatcd, becausc drups of persistent agents
penetrate the surface of asphalt to a depth of 4 cm, Streets, squares, and
yards covered with blockwood pavement and bridges with wooden floors should
be decontaminated dnrine wawm weather with slurries madc of bleaching powder
or with solutions madne o two-thirds based salt cf hypochlorite ot cal. .uiu.
After the slurry has been spread on a wooden gsurface,it should be scrubbed twe
or three times in a 10- to 15-minute period, after which the completness of
decontamination should be tested. If undecomposed agents can still be found,
decontamination must be repeated as soon as the previousiy applied slurry has
been removed. The second application of slurry must also be removed upon
completicn of the process. One.must remember, that a slurry only decontam-

_inates the surfaces of wooden objects. Consequeuily, the agent may ''sweat out’

from the deeper layers of wood after 2 or 3 days. In such cases decontaminatio
with slurry must be repeated. Streets, squares, yards, and bridges can be
crossed in ordinary footgear within 30 minutes after completion of decontamina-
tion with powdered decontaminating agents.or with slurries made of these; or
after decontamination with aqeous solutions:of liquid decontaminating agents.
Thirty minutes is essential for effective chemical reaction between the decon-
taminating agents and chemical agents involved.

When temperatures below 50C prevail, bridges having artificial
surfaces should be decontaminated with solutions made of sulfuryl chloride and
dichlorethane. Bridges can be crossed ( in ordinary footgear) within 15
minutes aiter decontimination by this means. If th- Yridgee wrre covered
with d~ep snow prinr to contamination, decontarminatinn ~hould be carricd out
with gnc-vplows and snowshovels, or with other snew-removas verr . 0 amall
areas should be decontaminated with shovels, picks, mattocks, ana scrapers.
Snow . 2moved from decontaminated areas should be dumped away from
populated areas in specially reserved and cnclosed places, where it can be
left until spring or until it can Lo aielied Ly snow thawers., All contam‘m.tcd
water thus produced should be made harmless with . ¢ siog powuer |
(1 kg/cu m of water}.

Y
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An open field is difficult to decontaminate because dvops ot
Persistent agcnts penetrate the soil tc a depth of 10 cm or deeper. During
decontamination of open fields by chemical means, the contaminated area
- should be sprirkled with bleaching powder or sprayed with soluticns cf liquid
decontamination agents. After sprinkling with bleaching powder, the soil
should be sprayed with water, then Joosened up with shovels and rakes, ‘and,
finally,stirred with brooms or stiff brushes.

If the ground to be decuntaminated is covered with grass or with
cther vegetation over 10 cm higa, the vegetation must be removed prios to
application of the vleaching powder. No vegetation up to 50 £an tall has to be
! removed, however, if, instead of bicaching powder, solutions of decontaminat-
ing agents are used {ur decontamination.

In a contaminated park «. garden,all thoroughfares, walks, and
Yomb craters should be du~rmtn='- 4od 7§ r-qtaminated hishes and hranches
vt trees up to £ m tall adjcin thor .ughfares and walks, they must be chopped
down and barned. Trunks of contaiainated trees should be hosed with high-
pressu-e streams of water,

) Small contaminated arc .- and paths can be decontarninated by
scraping and removing the top layer >f the ground with roadbuilding machines or
! - regular shovels. Removal of z layer 8 cmto 10 cm deep is usually sufficient,
’ but if the area is highly contaminatcd, the depth of the scraped ground should be
increased to 15 cm.

Scraping contaminated ground with shovels is a very difficult
process; such decontamination shoulc. therefore, only be tried on very small
B sectors. The scraped ground should oe ~emmved from populated areas to
¥ ‘ restricted special places.

A g A layer of contaminated snow or ice can be removed with snowplows,

' ' wooden or steel shovels, scrapers, ma‘tucks, andcrowbars. The depth of the
layer of snow to be removed should always bz &cmto 3cm greater thanthe depth

of tre penetration of the chemical agen*,"vhich can be readily determined by

! ; traces of the agent found in the snow. A 20-cm to 25-cini-desy o, . n.f o=ow

| should be r~moved on the average.

Outside walls of houses and other buildings can be mads harmless
with a blea< hing powder slurry, with local décontaminating materials, or with
svlutions o! liquid decontaminating agents. The slurry sh-uld be spread
uniformly with scaked bast brushes or wiik uther brushes #ft» - 3l contamin-
ated placeshave first been sprayed with water, Aftcr scruzbg ~“ev2 places two

or three times. the completeness of the decontaminaticn is tested. If
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necessary, decontamination should be repeated but c.. sk W Teron T
_i.e., the slurry already apphed has been remow a. . s

<
3

Roofs of houses should be decontam:nated only if the vapors of agents
can ke carried by the wind to neighboring houses: or if the vapors can penetrate
neighboring houses throughthe air intakes of ventilators. Highly contaminated
roofs should be washed with a slurry of blcaching powder, with solutions of
liquid decontaminating ageats, or te decontaminated by local decontaminating
methods, and should be scrubbed with mops (brooms, brushes, etc) and hosed
with high pressure streams of water. If roofs are just slightly contaminated,
washing with water is sufficient. Roofs built of battens or shingles should be -
decontaminated with a slurry made of bleaching powder. All waste water from
washed roofs should be led to a scwer systeri; if none ig available, thz wast.
water should be trapped in a cesspool.

All 1rside prem1ses of bmldmgs to be decontaminated should first
he emntied <€ 211 CLi i tume v sl L Lo, L itk tha wmarl Cantominated walls,
ce:lings and tloors, and all wooden objects should be decontaminated with a
slurry, Door knubs and window grips, latches, hinges and cther inetal parts,
ana glass windows should be decontaminated with a slurry or bleaching-powder
paste, and then washed with water and wiped dry. They can also be wiped two
or three times with a rag saturated with kernsene or gasoline. All premises
should be washed with hot water and soap upon completion of decontamination.

During decontamination of the inside premises of industrial
installations, care should be taken that decontaminating agents containing active
chlorine do not drip on machines, electrical equipment, or other valuable
objects that can be damaged. ‘

g All inside accommodations contaminated by lewisite or other agents
of the Sarin type should be decontammated by the apphcanon of aqueous
gvlutions of aikali. e

Equipment. machines, and solid metal objects should be decon-
taminated with solutions of dichloramines and hexachloromelamine or washed
with kerosene, gasoline, or other solutxons All contaminated objects should
be spr.yed with decontaminating solutions usmg deviies futad iu 0 TIn4 T an
tion kits, or they should be wipcd by hand with a rag satuzraicd -i¢h thear
soluti~ns, After decontamination, the surfaces should be wiped 4. -, if
necess~ry, coated again.

Prior to decontamination, all vis:ble drors or spots of chemical
agents and grease and dirt should be wiped off contar~'=: *2? anrdacres, The
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Surfaces to be decointaminated should be washed two ox ths~ *vre- ooon
solutions and then wipcd dry with a rag; a fresh soiutitn and a clean rag’
should bec used ea<h time, because, being contaminated, they constitute a
danger to the use-s. Precautionary measures must, therefore, be taken dur-
ing decontamination and the solutions and the rags used should be destroyed
(burncd) after decontamination.

Rough metal and wooden objects can be decontaminaied with a
slurry made of bleaching powder or with a solution of sodium eulfide; if these
are not available, the objects should be washed several time~ witk a hot-water
solution of soap and washing soda.

Meta) objects not spotted by agents can be decontaminated with hot
water and steam. Small instruments and other metal objects that wouid not be
affected by boiling water can be decontaminated by boiling for 30 to 40 minutes
and then left to dry; they can be wiped later.

Vehicles will be treated at apecial stations for decontamination ot
vehicles (SDT) or ai decontamination points (DP),

Different methods of decontamination will be used for various sec-
tions ard parts of vehicles, according to the material of construction and the
type of contamination.

Rubber tires can be decontaminated with a slurry made af bleach-
ing powder. Wooden parts should also be decontaminated with a siurry or
should be sprayed with liquid deconraminating agents.

Metal and glass parts can be decontaminated with liquid decontam-
inating agents or with solvents; precision m=¢2} tnols will be decontaminated

with solutions made of monochlorarniine B, or washed with solvents.

Railroad and trolley-car lines should aarmally be decontamirated
with the sarne means and in the same way as the ground.

Clothing, linen, shoes, gas masks, items for skin protection, and

household a:ticles should be decontaminated at clothing dvcontai uisang “*atizus
(SDD) or at temporary decontamination points, depending ugon in: i ~~ ~fcon.
tamination a~w the material of the contaminated articles. Various deo L. s-

ating mcthods (ventilation, boiling ir. water, steam-ammonia or steam-air-
ammonia pr~-esses, and decontamination agents and solvents) can be used,

Artic’es contaminated by vapor or. fog of persi:*-~t agerte should
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be aired for 2 or 3 hours in the summer and tor A #2 = . S .

samé articles have been exposed for a longer period (over 2 noux's) to high
concentrations of vapor of persistent agents, airing should last lr‘nger, 1 day
m summer and 2 or 3 days in winter.

Objects contaminated by liquid agents can alsc be decontaminaced b
airing although this method does not always bring positive results and usually
lasts a long time. Thus, clothing and delicate household articlcs made of clotl
wool, cotton, and linen fabrics must be aired for 8 to 10 days dury g summer,
and for 20 to 25 days during winter; rubberized fabric. and fabrics impregnated
with linseed oil require 15 ro 20 days of airing during the summer, and 30 to 3§
days during winter. Leather articles should o< aired 6 to 10 days in the
summer, and 10 to 15 days in the winter,

Objects cohtaminated by viscous agents should not be decontamin-
ated by airing.

Contaminated articles should be aired outdoors on rop2s, hangers,
fences, etc. To speed ziring ot clothing, they should be hung spread out and
their position should be changed several times.

All types of articles made of cotton, linen, half-wool yarn, and
rubber, rubherized :tems, and small objects made of meial, glass, and
porcelain can be decontaminated by boiling. Many agents that disintegrate in
boiling water form hvdrochloric atid, which is harmful to the fabric. Dis-
integrating lewisite. for example, forms beta-vinyl chloride arsine oxide,
which is toxic and irritates the skin. To neutralize hvdrochloric acid and the
oxide, boiling should be carried out in a2 2% solution of sodium carbonate.

A doubie amount of ashes can be substituted for the washing soda.

, Articles made of cotton, linen, and half-wool fabrics, and metal -
"and porcelain items should be boiled for 30 minutes. Rubber and rubbcerized
articles must be boiled for 1 hour.

Decontarainated clothing and linen should be washed with soap and

_ left to dry.  Articles m:ade of rubber and rubberized iteams chould be rinsed in.
coid water and left to dry. Metal, glass, and porcel»in items should be
ringed in hot water and wiped dry.

Clothing made of wool, fur, cr guilting, leather articies, felted
footwiar, and similar items, which can be damaged by boiling, should be
decoutaminated by the steam-ammcnia process or by the steara-air-ammonia
method. The latter is the most effective decontar-. ‘i ., mechod for various
objects contaminated by chemical ageuis,
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10. LCccontamination of Food and Drinking \—N_a:-'.»".

Food and drinking water contaminated by persistent agents present
a great danger to the public, Decontamination of {ood and drinking water is
difficv)t and not always effectivc. It is necessary, therefore, to adopt all
possible measures for protecting food and drinking water againct contamination.
These measures were explained previously, but many situations: could develop
in which decontamination of food and drinking water would be necessary.

Food and water expoced to vapor of persistent ag. 1ts become
contaminated only to a smail extent, After the ador of the agent is climinated by
airing and after washing and boiling, food, except fats, which became highly
contaminated, can be consumed. Water exposed to the effects of vapor of
persistent agents is safe for drinking rnly afizr boiling.

If traces of drops of ageat are found on products c:ich as sugar,
butter, cereals, canfectl v, i, iy caluld we GEsLIUYed, O sza {Or 8D
techinical purpose. . '

i
If onl, the surface of groats, flour, and other loote products are I

contaminated by liquid agents, the surface layer should be removed and the
remainder should be decontaminated by airing to eliminate the odor of the
agent. The products should then be washed, cooked, baked, etc. Contaminated
containers used for packing such producte should be emptied and destroyed. All
decontaminated food can only be used after it has passed inspection of its
sanitary condition.

Unopened canned goods are not affected by chemical agents. Drops
of agent secttled on cans can be washed with hot alkali and soap solutions or

cleaned mechanically,

Water stored in tightly covered metal or glass containers is pro-
tected against contamination. The containers shculd be decontaminated in the

same way as canned goods.

Water contaminated Gy liquid agents that has not heen decontaminated
remains unfit not only for drinking but also for washing, laundering, and uiher

household uses.

Decontamination of water is carried out with sand filters and by
processing wi-h gpecial chemicals.
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1l. . Decontamination of Ob)e\"a EAPISCU bo cotibin il we neiiae
persistent Agents. :

IS

‘Nonpersistent agents dissipate rather quickly in open air.” De:
tamination of polluted air iz, thercfore, needed mostly in stagaant places,
is necessary next to decontaminate bomb craters left by exploded chemica
aerial bombs in order to eliminate the spread of vapors {from the craters.
Under certain conditions it is alss nccessary to decontaminate rooms, clo
food, and varicns other objects.

The basic method of decontarninating air, quarters; various o
and food is by airing, which can be speetied up by creating draftsora’'r sw
by beating objects to be decontarinated. etc. Sm=ll honfires that cause:!
Arafts of air can also spced the dissipation of agents in stagnant areas c
siderably.

Craters formed by chemiczl acrial bombs and in wi..ch vapors
nonpersistent agents spread can be filled with dirt, flooded with water, or
sprayed with soluticns of decontaminating agents,

Clothing, footwear, and food should be aired until the odor of
agent has vanished. Slightly contaminated water should be boiled. If wate
contaminated by nonpersistent arsenical agents (e. g., adamsne). deconta'
tion by tpecial filters is necessary. ,

If rooins are filled with contaminated air impossible to root ¢
created drafts, heated stoves. and other mechanical means, the rooms sh
be decontarninated by chemical means; e, g., by decontaminating solutions
sprayed from portable decontamination devices or from other sprayers.

Theé following composition is used in decontamination solution’
P

decontamination of phosgene ard diphosgene: hyposuifite, 30 gm; soda. 6(

and caustic soda, 5gm, per liter of water. A 10% aqueous solution of am::
may also be used. ' §

Air contaminated by prussic acisl .au b Fnrcmtaminatedihe on
ing a 27% solution of formaldehyde or a solutivu «l 50 om of iron v_trml {
ma of copper sulfate) per liter o; water. :

i
- . s i
12. Safety Measures During Decontamination. i

As a rule, decontaminaticn should ke <arrier out by personne!
the MPVO. The public caa only be allt'wved t2 periovm ery simplé¢ decon

tamiration tasks, such as venrilating rooms and contaminated objeits.




.eris

objerts,
uction,

¢ up-
con-

‘s of
3 9
{ the

arninas-

a fer
50 gm;
imonia

pray-
(70

el of
n—

Personnel carryiag gut decontas vt v T e
by ronpersistent agents must wear gas masks. When decontuminaticy
rooms filled with carbon monoxide, it is necessary to usc a hopcalite

«n isolating gas mask.

During decontamination of streets, vards, squares, and b
contaminated by persistent agents, teams that come in contact with li¢
agents and are exposed for a long timec to irritant vapor of agents that
the skin, must ‘vear gas masks and protective clothing.

If decontamination involves objects contaminated by persis
agents, and if decontamination will be performed outside the contsamin
or locality involved (decontamination of automobilez or housekoi’ iten
from buildings to decontamiration stations), gas masks, protective ap
gloves must be worn,

.. P SR TR T 3.
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takes place must be distinctly marked. Personnel employed at decent.
glavions cen leave their plarz of work only via the indicated exits and |
gloves and footwear must be decontaminated hefare the wearer reache

..s:,—...‘ 8 eae Hpe ."‘

Dccontamination personnel should put on protective items .
designated places located where there is no possibility of becoming co:
ated. All rags, fiber packing, and other pieces of waste used during ¢
tamination should be thrown into a specially excavated hole or deposite
hoxeé to be destroyed after decontamination (burned or buwied).

One should avoid all contact with contaminated objects. Sr
drinking, eating, sitting, kneeling, or carrying out body functions are
permitted in pilaces where locontamination is being carried out.

After decontamination has been completed it is neceseary t
infect oneself.

13, Utilization of Decontamination Devices for Disinfecti
Deactivation. !

Many decontaminating ageosts that cer- e, - *ive [ hiorire,
decontamination devices and vehicles, and snecial ecu.- .ui for decer
ing clothing and vehicles can all be used for disinfection purposes if th

1. The term deactivation is most often us ! -~ lor- ~*he prosess of r
radicactive objects or places harmlers .
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During deactivation of a locality éontaminatcx
substances, roadbuilding machines used for decontain

" mobile refueling stations (ARS), watering vehicles, swe

plows, and hand-cperated and mechanized sprayers can

Various solvents (gasoline, kerosene, alcoh
deactivate cquipment, inside premises, vehicles, motor
etc contaminated by radicac.‘ve substances, These 8.
used to decontaminate ruotor vehicles and devices and a
adopted for the atomization of liquids,

Ir order to carry o-i deactivation, all decon
vehicles and devices that use decontaminating selutions
filled either with water, with solvents, or with solutions




or objects ar: contaminated by gerris and toxins,

During deactivation of a locality contaminated by radioactive
substances, rcadbuilding machines used for decontamination, vehicles of
mobile refueling stations (ARS), watering vehicles, sweeper vehicles, snow-
plows, anrd hand-cperated and mechanized sprayers can all be used.

Various solvents (gasoline, kerosene, alcohol, etc) can.be.used to
deartivate cquipment, inside prerniscs, vehicies, motor vzhicles, machincery,
etc contaminated by radicactive substances, These solvents can also be
used to decontaminate motor vehicies and devices and applicances that can be
adopted for the atomization of liquids.

In order to carry out deactivation, all deco-tamination motor
vehirl:s and devices that use decontaminating solutions and sclvents . be
filled either with water, with solvents, or with solutions of washing compoundis,
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CHAP R I

PROTECTIVE MEASURES AND RULES FOR PUBLIC CONDUCT

Upon announcement of the axistence of '"Critical Situation in an
inha sited area, all civilians shouid scek safety for themsclives and their
fzv.m‘HCs, and shouia secure individual means for prorection, which should be

netantly available,

Measures should be taken at home Lo protectfond, water, and hcuse.
ho'd coraniodities against contamination by chemical agants

Self-dcfense group~ in .« id-nil2! secticns shou'd meet at their
ass.rably points to check and ready their equipment for action to provido .
protection. Decontamination personnel shouid assemble decontaminating
devices (if they v nt - - Ll Lliissang ali ozALEas gitaNe U

storecd parts; perscmnel should procuve and ha ve ready 1ll emcrgency materml
needed for cunstrucuioa of tlonrs in ~ontaminated areras.

1.

Arrangements should be made for shelters to be ready for the
admittance cf the public.

Sigraling apparatuses shouuld be tested to sound the warning signal:
‘Chemical Attacy

: When the "Air Alarm' signul is given the following mecasures for
protcc'ion must be adopted.

All civilians outside their hoinse who hear the signal should secure
their gas masks and bring other mcans ¢f protection to the state of "readiness: "
they :houid then either procecd to shelters cr assume some assigned admin-
istrative duty. ’

Civilians at home should procure their gas masks and other means
of protection for themselves and sor their hildren, and should theu bring these
meoearsg to i - state of ‘'readiness 'and proceed to shelters or te sess vliwee |
places of concealment

Personrel of the sclf-defense group« in residential sectione
should proc - ed to their assoinbly points where they can inspect the equipment {
issucd to vnits and to indiv:idual operators The $ad7 Llaas o cass ‘o anti- !
chemizal protection shuuld be brought .o the state of "re 0 o 7 ‘
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Teams in charge of shesters shoald provine rocr aos pedson.
sceking cover and control the operation’at veutilating systems. (Outside air i
brought int> shelters after passing through absorbent filters.)

The chem.cal-attack signal is sounded after the use of agents by
cnemy aircraft or the use of radicactive combat substances and bacteriologica
weapons has been detected. The explosion of an atomi: bomb should alss be
regarded as a chemical-attack signal. Dcpendirg upon the size of the contamii
ated area, the signal may be citywide or local, A loc- ! signal effects oniy the
Jimited region or sector where it was sounded. A citywide signal will be tran
mitted over the «-f red.ffusion net! with the oral warning: "Civilians, this is
vhemical-attack. " Subusequently, an announcement may follow giving the
toundary of the contaminated area, itineraries and evacuation routes leading
fiom -~ontaminated areas, other information needed for a properly orgenized
evacuation of the public from contaminsted regions, and information to help
curtail Josmes re- ;1! | Zo L L-aiiestoieeet A tanat chamicaloattack signal

will be scunded orally or by hammering on piecu of’rail, gongs, ctc.

Following the signal, all clvilianl present:in shelters provided wit
chemical protection eyuipment will remain there and will follow the instructios
of the shelter commandant. (The commmdnnt iz ch;rge of the shelter's team .
usually the shelter commandant ) L :

All civilians inshelters notoutﬂttac! with chemical protection equip
ment, or civilians, who for some reason are outside sheiters or in . places of
concealment, should immediutely put on their gas masks and make use of othe
individual means of protection. - They should, subsequently, evacuatc contam-
inated arcas and proceed to the sectors indncated by guards of the MPVO,

II toxic, ndioactive. or bacte-io!ogical weapons are used durmg
the attack of enemy aircraft, one of the guarde of the self-defense team should
given the chamical-attack signal., Personnel in charge of shelters should swite
on the ventilators to operato through absorbent filtora,

Followling the signal, the self-defense team should bring all
indivilusl means for protection to combat readincs~. [ho .o . V=2 liva
deterinine the extent of contamination by areas cnd piaces ..°: ~~ <tasiivg con-
teaminetcd air in trapped; all sources of contamination shouid i~ . - . i olf
ard warning signs displayad i1 the sectors of each team. Contaminated sec-
tions ~¢ walls should be marked along the laieral bordcrs by drawing visible

I, The a-f rediffusion net {s a high-power a-1r amui.iizr ¢ z¢.ag into a local -
wire broadcast nrtwork.
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chalk or carton hnas, und the arrows should soint to *B . -oo: :
contaminated spots. Contaitineted houccs should be marxed on the doors with
chalk or carbon with the word contaminated.

.

Op :rations and rules for the conduct of self-defensc teams and the
public at sources of chemical contamination. All craters of chemical aerial
bombs should be made harmless by decortamination teams of the seif-defense
groups. The team should, if necessary, huill paths or floors tarough contamin-
ated areas to evacuate the public {from shelters and other premises. The
decontamination of large sectors of contarainated areas should be carried out,
not by self-defense teams, but by units of the MPVO.

Evacuation of the public from a contaminased azca should aleg b2 :
carried out by seclf-deferse teams. <Cuviliany must wear gas masks while
going through passages not decontaminated, and must use emergency means tor
skin protecticn prior to evacuation. A gaa mask is sufficient for croseing decon-
taininatll petae oo Jivut s, Uivilians going through contariinated sectors ... .ae
carefully watch for direction and itinerary signs; no one is allowed to enter any
buildinp or to touch any conta:sinated object; sitting down and resting are pro-
hibited; the no-s:noking, eating, and drinking rules must be enforced,

Civilians evacuated from a contaminated area will follow the
instructions of the MPVO guards, who should guide them to the nearcst assembly
points. All means of protection will be removed at assembly points, and a :
thorough sanitary processing will be carried out. Some civilians will be directed
to disinfection stations, if necess2ry, or to sanitary processing stations, where
they will receive medical examination and emergency treatment after disinfec-
tion, " Clothing, linen, and footwcar of all civilians wi’'' be decontaminated at
this time, and everyone will be thoroughly disinfected. Civilians will be able to
return to their homes only by permissgion of the MPVQC guards as coon as all
decontamination work has been cuinpleted, The MPVO personnel will Jdirect all
who need lodging to specially reserved buildinga,

Decontariination personnel of self-defensc tcams should carry out - .
only simplc dccontamination tasks at the sources of contamination, Upon '
completion of the work, the personnel will decontaminate 1 cruinment used,
All rags, waste material, mops, etc used for decontaminr® = nuu be
destroyed. Aftcr this, personnel of ihe self-defense teame, wi o Lo C
source of Ymical contamination, must be directed to the ncarc .t gisintect-
ing staticr or to the sanitary processing station) to receive a thorough sanitary
processing,
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Self-defense teams murt makas asl €Ge T

enemy air atiacks, and all uscd-up decontamivaticT ngres 17T T
must be repl:nished.” Upon completion of all the work at the
tamination, and upon elimination of all of the aftereffects of the eaemy air

attack, the personnel of the self-defense teams may be dismissed.
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